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PROBLEM TO BE SOLVED: To provide a 
wiring board of high yield and low cost by 
reducing the number of layers, arranging a 
power source layer effectively in a wiring board 
for connecting LSls having many pins, and to 
provide a multichip module wherein high 
density mounting is enabled by using the wiring 
_^,*b board. 

"l-S SOLUTION: The power source layer is made 
- ^the whole board surface, thereby enabling the 

y 7 

number of wiring layers to be reduced. A power 
source layer is formed individually between 
layers, thereby enabling formation of wiring of 
higher density. By using the wiring board, the 
LSIs having many pins can be easily connected 
with each other, so that high density mounting is 



enabled. 



i 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The substrate for power sources which is a wiring substrate for mounting a 
semiconductor chip using a solder bump, and has conductivity, It wires and forms a 
conductor and on said insulating layer, the object for power sources in which the electrode 
for power sources for filling up with a conductor the insulating layer formed on this 
substrate for power sources and the through hole formed in this insulating layer, 
connecting with said substrate for power sources, using a solder bump for the bump for 
power sources of a semiconductor chip, and connecting was formed The wiring 
substrate characterized by having and constituting wiring for signals which has an 
electrode for signals for using a solder bump for the bump for signals of a semiconductor 
chip, and connecting in a predetermined part. 

[Claim 2] said electrode for power sources and said electrode for signals are exposed - 
making -- wiring for signals on said insulating layer, and the object for power sources - 
the wiring substrate according to claim 1 characterized by covering and constituting a 
conductor from an insulating protective coat. 

[Claim 3] The wiring substrate according to claim 1 or 2 characterized by carrying and 
constituting a solder bump in said electrode for power sources, and said electrode for 
signals. 

[Claim 4] the object for external connection for power sources which formed the electrode 
for power sources for external connection in the side in which the through hole formed in 
said insulating layer is filled up with a conductor in the periphery of a wiring substrate 
according to claim 1 or 2, it connects with said substrate for power sources, and a 
semiconductor chip is mounted -- with a conductor The wiring substrate characterized by 
having the electrode for signals for external connection connected and prepared in the side 
in which the semiconductor chip of the wired appointed number place is mounted to the 
periphery in said wiring for signals. 

[Claim 5] The wiring substrate according to claim 4 characterized by carrying and 
constituting by the bump for external connection at said electrode for power sources for 
external connection, and the electrode for signals for external connection. 
[Claim 6] Said insulating protective coat is a wiring substrate according to claim 4 
characterized by constituting so that said electrode for power sources for external 
connection and said electrode for signals for external connection may be exposed. 
[Claim 7] Claim 1 characterized by covering and constituting the conductor which 
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becomes the whole front face or a part from a metal thin film as said substrate for power 
sources by using a glass substrate, a ceramics substrate, a silicon wafer, or a metal 
substrate as a base material thru/or the wiring substrate of any of 6, or one publication. 
[Claim 8] Claim 1 characterized by covering and constituting the conductor which 
becomes the whole front face or part by the side of said insulating layer from a metal thin 
film as said substrate for power sources by using a glass substrate, a ceramics substrate, a 
silicon wafer, or a metal substrate as a base material thru/or the wiring substrate of any of 
6, or one publication. 

[Claim 9] Claim 1 characterized by constituting from a silicon wafer or a metal substrate 
as said substrate for power sources thru/or the wiring substrate of any of 6, or one 
publication. 

[Claim 10] said object for power sources - claim 1 characterized by forming a conductor 
and wiring for signals using electroplating or nonelectrolytic plating thru/or the wiring 
substrate of any of 9, or one publication. 

[Claim 11] Claim 1 characterized by having the solder diffusion prevention film in said 
electrode for power sources, and said electrode for signals thru/or the wiring substrate of 
any of 6, or one publication. 

[Claim 12] The wiring substrate of any one publication of claim 1-6 characterized by 
having a metal membrane for securing the wettability of solder in said electrode for power 
sources, and said electrode for signals. 

[Claim 13] The substrate for power sources which is a wiring substrate for mounting a 
semiconductor chip using a solder bump, and has conductivity, the 1st insulating layer 
formed on this substrate for power sources - this - wiring being formed on the 1st 
insulating layer and with wiring for power sources which has an electrode for power 
sources for using a solder bump for the 1st bump for power sources of a semiconductor 
chip, and connecting in a predetermined part the object for power sources in which the 2nd 
electrode for power sources for filling up with a conductor the 2nd insulating layer formed 
after this wiring for power sources and the through hole formed in said 1st and 2nd 
insulating layers, connecting with said substrate for power sources, using a solder bump 
for the 2nd bump for power sources of a semiconductor chip, and connecting was formed - 
- with a conductor The wiring substrate characterized by having and constituting wiring 
for signals which has an electrode for signals for wiring and forming on said 2nd 
insulating layer, using a solder bump for the bump for signals of a semiconductor chip, 
and connecting in a predetermined part. 

[Claim 14] The multi chip module structure characterized by having used said solder bump, 
having mounted two or more semiconductor chips in claim 1 thru/or the wiring substrate 
of any of 13, or one publication, and constituting in. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 
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[Field of the Invention] This invention relates to the mounting structure which mounted 
this semiconductor device in the wiring substrate and its semiconductor device (multi chip 
module structure) list for carrying out connection mounting of two or more semiconductor 
chips using a solder bump by the solder bump further at the printed-circuit board. 
[0002] 

[Description of the Prior Art] Conventionally, also in a printed circuit board or a ceramics 
substrate, in order to secure a wiring consistency, as for the substrate carrying a 
semiconductor chip, it is common to carry out the stratification of many numbers of wiring 
layers. 

[0003] Moreover, as a gestalt of high density assembly, in "highly-integrated chip-on chip 
mounting", the second chip is carried in the front face of the first chip, and the method 
which makes connection with the external circuit board from the outside of the active field 
of the first chip is indicated by for example, the JP,2000- 156461, A official report 
(conventional technique 1). 
[0004] 

[Problem(s) to be Solved by the Invention] Since the first chip and second chip are 
connected by point-blank range with the above-mentioned conventional technique 1, it is 
electrically advantageous. Moreover, since the coefficient of thermal expansion of the first 
chip and the second chip is the same, it is advantageous also to thermal stress. However, in 
the above-mentioned conventional technique 1, the semiconductor chip is used as the first 
chip which carries the second chip for connection with an external circuit of the active 
field of the first chip outside, and the technical problem that manufacture of a chip-on chip 
module becomes high cost occurs. 

[0005] Moreover, when the number of chip terminals of the second chip increases, 
supposing it takes about wiring for power sources as well as wiring for signals, high 
density assembly will become difficult from the relation of a wiring consistency. 
[0006] The purpose of this invention is to offer the wiring substrate which made it possible 
to be low cost and to connect between a semiconductor chip and mounting printed-circuit 
boards by high density moreover. 

[0007] Moreover, other purposes of this invention are in the wiring substrate which made 
it possible to be low cost using a solder bump and to connect two or more semiconductor 
chips by high density moreover offering the multi chip module structure (semiconductor 
device) which carried out connection mounting. 
[0008] 

[Means for Solving the Problem] The above-mentioned purpose is attained by devising the 
structure of a wiring substrate of mounting two or more chips with which the 
semiconductor device was formed. 

[0009] Namely, the substrate for power sources which this invention is a wiring substrate 
for mounting a semiconductor chip using a solder bump, and has conductivity (for 
example, substrate for glands), It wires and forms a conductor and on said insulating layer, 
the object for power sources in which the electrode for power sources for filling up with a 
conductor the insulating layer formed on this substrate for power sources and the through 
hole formed in this insulating layer, connecting with said substrate for power sources, 
using a solder bump for the bump for power sources of a semiconductor chip, and 
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connecting was formed - It is the wiring substrate characterized by having and 
constituting wiring for signals which has an electrode for signals for using a solder bump 
for the bump for signals of a semiconductor chip, and connecting in a predetermined part. 
[0010] moreover, this invention exposes the electrode for power sources, and the electrode 
for signals in said wiring substrate ~ making -- wiring for signals on an insulating layer, 
and the object for power sources -- it is characterized by covering and constituting a 
conductor from an insulating protective coat (insulating protective layer). 
[001 1] Moreover, this invention is characterized by carrying and constituting a solder 
bump in the electrode for power sources, and the electrode for signals in said winng 
substrate. 

[0012] moreover, the object for external connection for power sources which formed the 
electrode for power sources for external connection in the side in which this invention fills 
up with a conductor the through hole formed in said insulating layer in the periphery of 
said wiring substrate, connects it to said substrate for power sources, and a semiconductor 
chip is mounted - with a conductor It is characterized by having the electrode for signals 
for external connection connected and prepared in the side in which the semiconductor 
chip of the wired appointed number place is mounted to the periphery in said winng for 
signals. 

[0013] Moreover, this invention is characterized by carrying and constituting the bump for 
external connection in said electrode for power sources for external connection, and the 
electrode for signals for external connection in said wiring substrate. 
[0014] Moreover, this invention is characterized by constituting said insulating protective 
coat (insulating protective layer) so that said electrode for power sources for external 
connection and said electrode for signals for external connection may be exposed in said 
wiring substrate. 

[0015] Moreover, this invention is characterized by covering and constituting the 
conductor which becomes the whole front face or a part from a metal thin film as a 
substrate for power sources in said wiring substrate by using a glass substrate, a ceramics 
substrate, a silicon wafer, or a metal substrate as a base material. 
[0016] Moreover, this invention is characterized by covering and constituting the 
conductor which becomes the whole front face or part by the side of said insulating layer 
from a metal thin film as a substrate for power sources in said wiring substrate by using a 
glass substrate, a ceramics substrate, a silicon wafer, or a metal substrate as a base material. 
[0017] Moreover, this invention is characterized by constituting from a silicon wafer or a 
metal substrate as a substrate for power sources in said wiring substrate. 
[0018] moreover, this invention - said wiring substrate - setting - said object for power 
sources - a conductor and wiring for signals are characterized by being formed using 
electroplating or nonelectrolytic plating. 

[0019] Moreover, this invention is characterized by having the solder diffusion prevention 
film in said wiring substrate at said electrode for power sources, and said electrode for 
signals. 

[0020] Moreover, this invention is characterized by having a metal membrane for securing 
the wettability of solder in said electrode for power sources, and said electrode for signals 
in said wiring substrate. 
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[0021] Moreover, the substrate for power sources which this invention is a wiring substrate 
for mounting a semiconductor chip using a solder bump, and has conductivity, the 1st 
insulating layer formed on this substrate for power sources -- this ~ wiring being formed 
on the 1st insulating layer and with wiring for power sources which has an electrode for 
power sources for using a solder bump for the 1st bump for power sources of a 
semiconductor chip, and connecting in a predetermined part the object for power sources 
in which the 2nd electrode for power sources for filling up with a conductor the 2nd 
insulating layer formed after this wiring for power sources and the through hole formed in 
said 1st and 2nd insulating layers, connecting with said substrate for power sources, using 
a solder bump for the 2nd bump for power sources of a semiconductor chip, and 
connecting was formed - with a conductor It is the wiring substrate characterized by 
having and constituting wiring for signals which has an electrode for signals for wiring 
and forming on said 2nd insulating layer, using a solder bump for the bump for signals of 
a semiconductor chip, and connecting in a predetermined part. 

[0022] Moreover, this invention is the multi chip module structure characterized by having 
used said solder bump, having mounted two or more semiconductor chips in said winng 
substrate, and constituting in it. 
[0023] 

[Embodiment of the Invention] The gestalt of operation of the wiring substrate concerning 
this invention and a semiconductor device (multi chip module structure) is explained using 
a drawing. 

[0024] In addition, in all drawings, in order that the same sign may have omitted the 
explanation which overlaps since the same part is shown and may give explanation easy, it 
has changed the proportion of each part with the actual condition. 
[0025] The most fundamental structure of the wiring substrate concerning [gestalt of the 
1st operation] this invention is shown in drawing 1 . The wiring condition of the wiring 12 
for power sources (for example, wiring for glands) wired by the wiring substrate 10 and 
the wiring 13 for signals is shown in drawing 2 . The semiconductor chip 1 concerning this 
invention is mounted in drawing 3 , and the semiconductor device (multi chip module 
structure) carrying the solder ball 9 joined to the substrate 30 for mounting (printed-circuit 
board for mounting) is shown in it. This semiconductor device (multi chip module 
structure) can serve as a product gestalt. The last gestalt which can equip the equipment 
mounted in the substrate 30 for mounting (printed-circuit board for mounting) with the 
semiconductor device (multi chip module structure) shown in drawing 3 is shown in 
drawing 4 . 

[0026] The fundamental structure shown in drawing 1 forms an insulating layer 4 (4a, 4b) 
on the substrate 7 for power sources (for example, for glands (touch-down)) which has 
conductivity. Direct continuation of the wiring 12 for power sources (for example, wiring 
for glands (touch-down)) of the letter of erection with which the through holes 17a and 
17b drilled in the insulating layer 4 (4a, 4b) were filled up is carried out to the substrate 7 
for power sources (for example, for glands (touch-down)). In addition, in order to receive 
space efficiency and to carry out high density assembly, the wiring 12 for power sources 
was constituted so that it might be made the letter of erection and direct continuation 
might be carried out to the substrate 7 for power sources. However, as long as it may drop 
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some space efficiency, it is not necessary to necessarily make it the letter of erection, and 
you may connect with the substrate 7 for power sources through the conductor with which 
formed short wiring on insulating-layer 4a, and through hole 17a was filled up. The wiring 
13 for signals wired on insulating-layer 4a is connected with the terminal 9 for external 
connection for connecting with the printed-circuit board 30 for mounting (for example, 
solder ball) as shown in drawing 4 . the object for the power sources of the letter of 
erection -- the electrode for connection exposed by the hole 18 of a conductor (for 
example, for glands conductor) (wiring for power sources) 12 It connects through the 
bump for power sources and the solder ball 2 of a semiconductor chip 1, i.e., the 
semiconductor chip with which the semiconductor device was formed. Electrode 1 la for 
connection formed in the predetermined part (one edge) of the wiring 13 for signals by 
exposing of the hole 19 is connected through the solder ball 2 with the bump for the 
signals of a semiconductor chip 1. 

[0027] In the periphery of the wiring substrate 10 furthermore, like the wiring 12 for 
power sources of the letter of erection The conductor of the letter of erection is filled up 
with plating etc. into the through hole drilled in the insulating layers 4a and 4b on the 
substrate 7 for power sources, is led to it to a front face, and an electrode 20 is formed in it. 
The terminal 9 for external connection (for example, solder ball) is joined on the electrode 
20, and it comes to be able to carry out connection mounting to the printed-circuit board 
30 for mounting. That is, the conductor of the letter of erection will be electrically 
connected to the substrate 7 for power sources by filling up the conductor of the letter of 
erection with plating etc. into the through hole drilled in insulating layers 4a and 4b. 
[0028] Electrode 1 lb to which the terminal 9 for external connection (for example, solder 
ball) is joined like electrode 1 la for connection is formed in the edge which it wired on 
insulating-layer 4a, and extended to the periphery, the terminal 9 for external connection 
(for example, solder ball) is joined on the electrode, and it comes to be able to carry out 
connection mounting also of the wiring 13 for signals to the printed-circuit board 30 for 
mounting. 

[0029] Especially the electrodes 1 la and 12 for connecting with a semiconductor chip 1 
through the solder ball 2 by having carried out the laminating of the substrate 7 for power 
sources (for example, for glands), and having formed it in the wiring substrate 10, will also 
need to form in the same side the electrodes I lb and 20 connected to the printed circuit 
board 30 for mounting through the terminal 9 for external connection (for example, solder 
ball) from the first. Furthermore, as shown in drawing 3 and drawing 4 , it is necessary to 
form the electrodes 1 lb and 20 connected to the printed circuit board 30 for mounting 
through the terminal 9 for external connection (for example, solder ball) around the wiring 
substrate 10. Moreover, it is necessary to take the large gap between the printed circuit 
board 30 for mounting, and the wiring substrate 10, and to enlarge the terminal 9 for 
external connection. Therefore, although it is necessary to enlarge the magnitude and 
spacing of an electrode 20, it does not become a problem by the relation formed around 
the wiring substrate 10. However, as the wiring substrate 10 whole, it becomes large 
somewhat. 

[0030] As explained above, by making the wiring substrate 10 into this structure, the 
number of wiring layers of the wiring substrate 10 can be reduced, and high density 
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assembly can be made possible. Thus, by reducing the number of wiring layers of the 
wiring substrate 10, it becomes possible to make the cost reduction of the wiring substrate 
10 large. 

[0031] That is, as shown in drawing 2 , the power-source pin 12 used as a gland can be 
made letter wiring of erection (the letter of erection conductor), and more wiring can be 
formed in the wiring substrate 10 with the small number of wiring layers (one layer or 
two-layer) by connecting to the substrate 7 for direct common power sources, without 
minding wiring on which it is made to crawl on insulating-layer 4a. This example shows 
that the wiring 13 for signals for six trains (the power-source line of + is also included) 
can be connected by connecting to the substrate 7 for direct common power sources, 
without minding wiring which makes it crawl on the power-source pin 12 on insulating- 
layer 4a. 

[0032] Next, one example of the semiconductor device (multi chip module) formed using 
the above-mentioned wiring substrate 10 is explained using drawing 3 and drawing 4 . 
Here, the semiconductor chip 1 with which the semiconductor device was formed through 
the solder ball 2 on the wiring substrate 10 offered by this invention is earned. 
Furthermore, in the wiring substrate 10, connection with the printed-circuit board 30 
(external circuit) for mounting is made through the solder ball 9 for connection with the 
external substrate arranged to the periphery. 

[0033] Moreover, in this invention, since the wiring 12 for power sources is connected to 
the substrate 7 for power sources (for example, substrate for glands) which has direct 
conductivity, it can have the effectiveness as thermal beer and the heat dissipation 
effectiveness can be expected. 

[0034] Moreover, in order to employ efficiently the description which can form high 
density wiring to the wiring substrate 10, it is good that it is about 5 micrometers that the 
wiring width of face of the wiring 13 for signals formed on insulating-layer 4a is 50 
micrometers or less desirable still more desirably. The path of the solder ball 9 shown in 
drawing 3 and drawing 4 needs to be larger than the thing adding the path of the solder 
ball 2 shown in the semiconductor chip 1 with which the semiconductor device was 
formed, and drawing 1 . Generally, since the thickness of the semiconductor chip 1 with 
which the semiconductor device was formed is about 0.4-0.5mm and it is the thickness 
whose diameter of a solder ball is about 0.3-0.4mm, the diameter of about 0.8- 1mm is 
required. 

[0035] In order to make magnitude of the solder ball 9 still smaller, as shown in drawing 
5 , inserting the spacer 21 which consists of resin is also considered. However, it is 
necessary to make it crawl on wiring for signals drawn to the front face of the wiring 
substrate 10 to the front face of a spacer 21 in this case, and wiring for power sources (for 
glands). About wiring for power sources, it becomes possible by being filled up with a 
conductor using the same through hole to connect with the substrate 7 for power sources. 
Consequently, the electrode which joins small solder ball 9a can be formed in the front 
face of a spacer 21. 

[0036] Anyway, the path of electrodes 1 lb and 22 (20) which has the terminal 9 for 
external connection (for example, solder ball) prepared in the periphery of the wiring 
substrate 10 joined has a common value below of the diameter of the solder ball 9, 
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although an optimum value is determined by the magnitude of the solder ball 9, and the 
diameter of min is about [ of the solder ball 9 ] 1/2. 

[0037] Furthermore, as a semiconductor chip 1 with which the semiconductor device 
mounted in the wiring substrate 10 was formed, the configuration which consists of LSI of 
a logic system and two or more memory is common. Among these, since the electric 
power supply to a logic system needs large power, broad wiring is needed. Therefore, 
without changing the wiring consistency of the wiring 13 for signals by changing the 
wiring 12 for power sources (for example, for glands) (for power sources conductor) into 
an erection condition into a through hole, and connecting with the substrate 7 for DC 
power supplies, it makes it possible to mount the LSI chip of a logic system, and becomes 
effective. 

[0038] Next, the 1st example of the manufacture approach of manufacturing the gestalt of 
operation of the 1st of the wiring substrate concerning this invention is explained using 
drawing 6 and drawing 7 . 

[0039] first, it is shown in drawing 6 (a) as -- as the substrate 7 for power sources - a 
conductor - the 1st process which obtains a substrate is performed, although especially 
this 1st process is not illustrated - a conductor - as a substrate, by using as a base 
material the silicon wafer which has conductivity, or a metal plate, in order to secure an 
adhesive property with insulating-layer 4a formed at degree process, spatter membrane 
formation is carried out and chromium, titanium, titanium / platinum, a tungsten, etc. are 
formed in the front face of this base material, moreover, a conductor, in order to secure an 
adhesive property with insulating-layer 4a as a substrate by using the glass substrate and 
ceramic substrate of high resistance, and a silicon wafer as a base material and to give 
conductivity It is possible to form and form chromium (or titanium, titanium / platinum, a 
tungsten) / copper (for conductivity to be given) / chromium (or titanium, titanium / 
platinum, a tungsten) in the front face of this base material by the spatter, CVD, etc. at the 
part or the whole needed at least, in addition, a conductor - a glass substrate, a ceramic 
substrate, and a silicon wafer (silicon substrate) are used as a base material of a substrate 
(substrate for power sources) 7 for making coefficient of thermal expansion comparable as 
a semiconductor chip 1. Moreover, in order to give conductivity, forming chromium (or 
titanium, titanium / platinum, a tungsten) / copper / chromium (or titanium, titanium / 
platinum, a tungsten) by the spatter, CVD, etc. may go only to the front face which forms 
the insulator layer 4 of a base material, namely, a conductor - the side which a substrate 7 
shows may be the base material itself. 

[0040] in addition, insulating-layer 4a and a conductor - when the adhesive property of a 
substrate is securable, pretreatment mentioned above not necessarily does not necessarily 
need. 

[0041] next, it is shown in drawing 6 (b) - as - the need - responding - a conductor - 
the 2nd process which forms insulating-layer 4a on a substrate 7 is performed. This 
insulating-layer 4a is formed using an inorganic material (for example, membranes are 
formed by CVD etc.), or an organic material. In the case of an inorganic material, the case 
where membranes are formed by the case where it applies and hardens, CVD, etc. can be 
considered. Moreover, on an inorganic material, an organic material may be used and you 
may form in piles, applying an organic material here -- a conductor - it is useful when it is 
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a ceramics substrate with the large surface irregularity of a substrate 7. Moreover, it 
becomes possible to reduce the stress when mounting with the solder balls 2 and 9 formed 
behind by thickening the organic resin applied here. It is possible to use to expose and etch 
by giving photosensitivity as an ingredient of insulating-layer 4a as the processing 
approaches, such as through hole 17a, and laser removal processing. Moreover, a 
photosensitive resist is applied and exposed on the front face of insulating-layer 4a, and by 
forming and etching a through hole pattern, through hole 17a can be formed and it can 
realize also by removing a resist pattern. 

[0042] Next, as shown in drawing 6 (c), the 3rd process which forms the electric supply 
film 5 for carrying out electroplating in the whole front face of insulating-layer 4a is 
performed. Here, although it was possible to have used vacuum evaporationo, non- 
electrolytic copper plating, CVD, etc., since bond strength with the polyimide which is the 
ingredient of insulating-layer 4a was strong, we decided to use a spatter, as pretreatment of 
a spatter ~ the conductor in a through hole - sputter etching was performed in order to 
secure a flow with the front face of a substrate 7. 

[0043] As spatter film in the electric conduction film 5, the multilayers of chromium (75 
nanometers)/copper (0.5 micrometers) were formed. The function of chromium here may 
be to secure adhesion of the copper, stress relaxation layer (for example, insulating-layer 
4a), etc. which are located up and down, and the minimum which maintains those adhesion 
is sufficient as the thickness. Necessary thickness is changed by the conditions of sputter 
etching and a spatter, the membraneous quality of chromium, etc. In addition, it replaces 
with the chromium film used by this example, and the titanium film, titanium / platinum 
film, and a tungsten can also be substituted. 

[0044] On the other hand, when the electrolytic copper plating and electric nickel plating 
which are performed at a next process are performed, the minimum thickness of copper 
thickness which thickness distribution does not produce is desirable, and it determines the 
thickness which does not induce thickness distribution after also taking into consideration 
the amount of film decreases in acid washing performed as plating pretreatment. In the 
case of the copper thickness exceeding 1 micrometer, when copper thickness is made thick 
beyond the need, spatter time amount becomes long, in addition to the problem that 
productive efficiency falls, long duration etching is not avoided in the case of etching 
removal of the electric supply film 5 carried out at a next process, but side etching of a 
conductor 6 becomes large as the result. 

[0045] Next, as shown in drawing 6 (d), the 4th process which forms the resist pattern 14 
of wiring in which only the part which forms a conductor 6 (for power sources conductor 
(formed also in periphery of wiring substrate 10.) 6a and circuit pattern 6for signals b) 
carried out opening on the electric supply film 5 is performed. That is, the 4th process is a 
process which forms the resist pattern 14 of wiring in which only the part which applies a 
resist and forms a conductor 6 (for power sources conductor 6a, circuit pattern 6for signals 
b) using a phot lithography techniques on the electric supply film 5 carried out opening. 
[0046] Next, the 5th process is performed, namely, the conductor of the wiring 13 for 
signals (circuit pattern for signals) of a up to [ conductor 6a of the wiring 12 for power 
sources of the letter of erection by which performs electroplating using the electric supply 
film 5 and the resist pattern 14 of wiring, and direct continuation is carried out to the 
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substrate 7 for power sources as the 5th process is shown in drawing 6 (e), and insulating- 
layer 4a ] - it is the process which forms 6b. A conductor layer 6 (for power sources 
conductor 6a, circuit pattern 6for signals b) is formed as copper-plating film by connecting 
the electric supply film 5 to cathode, connecting the copper plate containing Lynn to an 
anode plate, and performing electrolytic copper plating, after performing washing by the 
surfactant, rinsing, washing by the dilute sulfuric acid, and rinsing using a sulfuric acid 
and copper-sulfate plating liquid. 

[0047] Next, the 6th process is performed. That is, the 6th process is a process which 
forms the solder diffusion prevention film 3 (3a, 3b) on a conductor layer 6 (for power 
sources conductor 6a, circuit pattern 6for signals b), as shown in drawing 6 (0. In addition, 
as circuit pattern 6for signals b, it is the relation covered with insulating-layer 4b, and 
solder diffusion prevention film 3b is not necessarily needed. To the last, the solder 
diffusion prevention film 3 (3a, 3b) is for preventing the solder diffusion between the 
solder balls 2. 

[0048] That is, the solder diffusion prevention film 3 (3a, 3b) is formed as nickel-plating 
film by connecting the electric supply film 5 to cathode, connecting a nickel plate to an 
anode plate, and performing electric nickel plating. If washing by the surfactant, rinsing, 
washing by the dilute sulfuric acid, and rinsing are performed before electric nickel plating, 
the electric nickel-plating film of good membraneous quality may be obtained. 
[0049] In addition, although how copper and nickel form a conductor using electroplating 
was shown, it is also possible to use nonelectrolytic plating. Moreover, a conductor layer 6 
(6a, 6b) may include gold or silver in addition to copper, and the solder diffusion 
prevention film 3 (3a, 3b) may be a nickel alloy. Moreover, when using non-electrolyzed 
nickel, it is not necessarily required of the 6th process, and insulating-layer 4b of the 9th 
process is formed, and it is possible also in front of solder ball loading of the 10th process. 
[0050] Next, as shown in drawing 7 (a), the 7th process which removes the resist pattern 
14 of wiring which consists of a photoresist is performed. This 7th process is a process 
which removes the resist pattern 14 of wiring which used the resist, after performing 
electrolytic copper plating and electric nickel plating. 

[0051] Next, as are shown in drawing 7 (b), and the 8th process which removes the 
electric supply film 5 of electroplating by etching processing is performed and it is shown 
in drawing 2 , the conductor 12 of the letter of erection connected to the substrate 7 for 
power sources (for example, for glands) will be formed, and the wiring 13 for signal lines 
(the object for the power-source lines of + is also included) will be further wired by high 
density on insulating-layer 4a. This 8th process is a process which removes the electric 
supply film 5 which formed membranes beforehand by carrying out etching processing. 
Although there was a class of feme chloride, alkali system etching reagent, etc. of copper 
etching, in this example, the etching reagent which uses a sulfuric acid/hydrogen peroxide 
solution as a principal component was used. If there is no etching time for 10 seconds or 
more, control will become difficult, and since it will also produce the problem that side 
etching becomes large or a baton becomes long in etching, for example exceeding 5 
minutes if too much long time amount etching is performed although it is disadvantageous 
in a practical viewpoint, an etching reagent and etching conditions are good to ask by 
experiment suitably. By the invention in this application, the etching reagent which uses 
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potassium permanganate and a meta-silicic acid as a principal component was used for 
etching of the chromium part of the electric supply film 5 carried out succeedingly. 
[0052] next, the object for the power sources of the letter of erection electrically connected 
to the substrate 7 for power sources as shown in drawing 7 (c) - a conductor 12 (6a --) the 
polar zone 12 of 3a, and the circuit pattern 13 (6b --) for signals Polar- zone 1 lb formed in 
the polar zone 20 (shown in drawing 4 ) of a conductor (not shown) and the other-end 
section of the above-mentioned wiring 13 for signals is exposed, the object for the power 
sources of the letter of erection formed in the polar- zone 1 la list formed in one edge 
(desired part) of 3b at the periphery of the wiring substrate 10 - the object for power 
sources - the object for the power sources of the letter of erection formed in a conductor 
12, the wiring 13 for signals, and a periphery - the 9th process which forms insulating- 
layer 4b which covers and protects a conductor (not shown) is performed, this 9th process 
~ the object for power sources - in order to cover a conductor 12 and the wiring 13 for 
signals, it is the process which forms insulating-layer 4b using inorganic materials, such as 
an organic material or glass, such as polyimide, and ceramics, like insulating-layer 4a. It is 
possible to use the approach of opening by using and etching [' expose and | the approach 
of irradiating a laser beam and opening as the processing approach to which polar zone 12 
and 11 is exposed to this insulating-layer 4b, and the ingredient which has photosensitivity 
as ingredients of insulating-layer 4b. Naturally, it is also possible to expose polar zone 12 
and 11 using the usual HOTORISO process. And non-electrolyzed gilding is performed to 
the outermost surface of the bump pad 6 using this exposed pattern (not especially shown). 
This non-electrolyzed gilding is unnecessary when the wettability of solder and electric 
nickel plating is good. 

[0053] Next, as shown in drawing 7 (d), the solder ball 2 is connected to a bump pad by 
carrying and heating the solder ball 2 with flux on the polar zone (bump pad) 12 and 11a, 
and the 10th process which forms a solder bump is performed. In addition, the solder ball 
2 may be carried in a semiconductor chip 1 side in the state of a semi-conductor wafer, a 
solder bump may be formed, and you may cut to a semiconductor chip 1 after that. 
[0054] Although it is common to form in the silicon wafer side with which the 
semiconductor device was formed as for a solder bump, it is also possible to form in the 
wiring substrate (mounting substrate) 10 side. For example, a bump is formed using solder 
ball loading equipment and a reflow furnace. That is, the flux and the solder ball of the 
specified quantity are carried on a bump pad by using solder ball loading equipment. 
Under the present circumstances, temporary immobilization of the solder ball is carried out 
by the adhesion of flux on a bump pad. It is once fusing a solder ball and solidifying again 
after that in throwing into a reflow furnace the wiring substrate (mounting substrate) 10 in 
which the solder ball was carried, or a semi-conductor wafer, and becomes the solder 
bump 2 linked to the polar zone (bump pad) 12 and 11a shown in drawing 7 (d). In 
addition, there is also the approach of forming a solder bump by carrying out printing 
spreading of the soldering paste on a bump pad using a printing machine, and carrying out 
a reflow of this. Also in which approach, it becomes possible [ a solder ingredient ] to 
choose various things, and many of solder ingredients currently supplied to the commercial 
scene in this time can be used. In addition, although a solder ingredient is limited, it is 
using a plating technique and there is also the approach of forming a solder bump. 
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Moreover, the bump who formed using the resin which blended the bump who used the 
ball which used gold and copper as the nucleus, and the electrical conducting material may 
be used. 

[0055] As mentioned above, the high density wiring substrate 10 shown in drawing 1 can 
be formed by passing through the process from the 1st process to the 10th process. 
Consequently, a wiring consistency can be made low also in the part which needed high 
density wiring conventionally, and it becomes possible to increase the degree of freedom 
of expansion of the process margin of wiring formation, and a design. 
[0056] Furthermore, on polar-zone (bump pad) 1 lb formed in the periphery of the wiring 
substrate 10, and 20, the solder ball 9 is connected to a bump pad by carrying and heating 
the solder ball 9 with flux, and a solder bump is formed. 

[0057] Furthermore, many semiconductor chips 1 are carried on the wiring substrate 10 by 
the solder bump 2, and by carrying out heating mounting, the semiconductor device (multi 
chip module structure) shown in drawing 3 will be completed, will be inserted in the 
conveyance container sealed, and it will be shipped as a product. 
[0058] In addition, after carrying many semiconductor chips 1 on the wiring substrate 10, 
temporary immobilization of the solder ball 9 may be carried out on polar-zone (bump pad) 
lib formed in the periphery of the wiring substrate 10, and 20. 

[0059] The printed-circuit board with which equipment can be equipped will be completed 
by mounting the semiconductor device (multi chip module structure) shown in drawing 3 
completed above in the substrate 30 for mounting (printed-circuit board for mounting) for 
example, in an equipment manufacturer etc. 

[0060] In the gestalt of the 2nd operation, although the point concerning [gestalt of the 2nd 
operation] this invention which is different from the gestalt of the 1st operation becomes 
complicated as a wiring substrate 10 compared with the gestalt of the 1st operation, it is to 
have made the wiring layer two-layer so that it can respond to super-high density wiring. 
That is, the gestalt of operation of the 2nd of the wiring substrate 10 concerning this 
invention is shown in drawing 8 . Although it is also possible to form the number of layers 
beyond it although two-layer wiring structure is shown in drawing 8 , the merit which 
forms the substrate 7 for power sources (for example, substrate for glands) will decrease. 
[0061] This structure forms three insulating layers 4a, 4b. and 4c on the substrate 7 which 
has conductivity, among those, the object for the power sources (for example, gland) of the 
letter of erection about a conductor 12 (5a, 6a, 41a, 42a, 43a), direct continuation is 
carried out to the substrate 7 for power sources, furthermore, the object for power sources 
- the electrode 12 of a conductor 12 is connected through the bump for power sources (for 
glands) and the solder ball 2 of a semiconductor chip 1 with which the semiconductor 
device was formed. 

[0062] On the other hand, the circuit patterns 13a and 13b for signals (the circuit pattern 
for + power sources is also included) which consist of two-layer are wired on insulating- 
layer 4a and insulating-layer 4b. Circuit pattern 13a for signals of the 1st layer on 
insulating-layer 4a is formed with Wiring 5b and 6b. And on one edge (desired part) of 
circuit pattern 13a for signals of the 1st layer, electrode 1 lb is formed so that the 
laminating of the conductors 41b, 42b, and 43b may be earned out and they may be 
exposed on the front face of insulating-layer 4c in insulating-layer 4b and 4c. this object 



13 



for signals -- electrode 1 lb of a conductor is connected through the bump for signals and 
the solder ball 2 of a semiconductor chip 1 with which the semiconductor device was 
formed. Furthermore, circuit pattern 13b for signals of the 2nd layer on insulating-layer 4b 
is formed with Wiring 41c, 42c, and 43c. And on one edge (desired part) of circuit pattern 
13b for signals of the 2nd layer, electrode 1 lb is formed so that it may be exposed to the 
front face of insulating-layer 4c. this object for signals -- electrode 1 lb of a conductor is 
connected through the bump for signals and the solder ball 2 of a semiconductor chip 1 
with which the semiconductor device was formed. 

[0063] Furthermore, in the periphery of the above-mentioned wiring substrate, the 
electrode for power sources and the electrode for signals with which the solder ball 9 is 
carried are formed similarly. The electrode for power sources is formed so that the 
restoration laminating of the conductors 5a, 6a, 41a, 42a, and 43a of the letter of erection 
may be carried out from the substrate 7 for power sources and it may be exposed to the 
front face of insulating-layer 4c. The electrode for signals is formed so that the laminating 
of the conductors 41b, 42b, and 43b may be carried out and they may be exposed by the 
front face of insulating-layer 4c in insulating-layer 4b and 4c on the other-end section of 
circuit pattern 13a for signals of the 1st layer, and further, it is formed so that it may be 
exposed on the front face of insulating-layer 4c on the other-end section of circuit pattern 
13b for signals of the 2nd layer. 

[0064] As explained above, the gestalt of the 2nd operation becomes possible [ it being 
still higher-density and wiring ] from what shows wiring for signals to drawing 2 since it 
was made to wire by two-layer. However, in order to wire winng for signals by two-layer 
in the case of the gestalt of the 2nd operation, the structure of the wiring substrate 10 
becomes complicated and the cost price will increase. 

[0065] Next, the 2nd example of the manufacture approach of manufacturing the gestalt of 
operation of the 2nd of the wiring substrate concerning this invention is explained using 
drawing 9 , drawing 10 , and drawing 1 1 . 

[0066] The structure of the gestalt of the 2nd operation becomes possible [ manufacturing 
by repeating the process which showed the most in the 1st example ]. 
[0067] The 1st process is the same as the 1st process of the 1st example shown in drawing 
6 (a), as shown in drawing 9 (a). 

[0068] The 2nd process is the same as the 2nd process of the 1st example shown in 
drawing 6 (b), as shown in drawing 9 (b). 

[0069] The 3rd process is the same as the 3rd process of the 1st example shown in 
drawing 6 (c), as shown in drawing 9 (c). 

[0070] the 4th process of the 1st example shown in drawing 6 (d) as the 4th process is 
shown in drawing 9 (d) - the same - the object for power sources - it is the process 
which forms the resist pattern 14 which carried out opening for forming conductor 6a and 
circuit pattern 13a for signals of the 1st layer (6b). 

[0071] the 5th process of the 1st example shown in drawing 6 (e) as the 5th process is 
shown in drawing 9 (e) - the same - electroplating etc. - each of opening of a resist 
pattern 14 - a conductor - being filled up - the object for power sources - it is the 
process which forms conductor 6a and circuit pattern 13a for signals of the 1st layer (6b). 
[0072] The 6th process is the same as the 7th process of the 1st example shown in drawing 
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7 (a), as shown in drawing 9 (f). 

[0073] the object for power sources which removed the electric supply film and was 
connected to the substrate 7 for power sources like [ as the 7th process is shown in 
drawing 10 (a) ] the 8th process of the 1st example shown in drawing 7 (b) - it is the 
process which forms conductor 6a and circuit pattern 13a for signals of the 1st layer (6b). 
[0074] The 8th process is the 2nd process of the 1st example and the 3rd process which 
are shown in drawing 6 (b) and (c), and a process which forms insulating-layer 4b of the 
2nd layer, and the electric supply film 41 similarly, as shown in drawing 10 (b). 
[0075] the 4th process of the 1st example shown in drawing 6 (d) as the 9th process is 
shown in drawing 10 (c) - the same - the object for the power sources of the 2nd layer - 
conductor 42a and the object for signals -- it is the process which forms the resist pattern 
14 which carried out opening for forming conductor 42b and wiring 13b for signals of the 
2nd layer (42c, 43c) on the electric supply film 41. 

[0076] Like [ as the 10th process is shown in drawing 10 (d) ] the 5th process of the 1st 
example and the 6th process which are shown in drawing 6 (e) and (f) electroplating etc. - 
each of opening of a resist pattern 14 -- a conductor - being filled up - the object for the 
power sources of the 2nd layer -- conductor 42a - the object for the signals of the 2nd 
layer connected to one edge of 43a and circuit pattern 6b for signals of the 1st layer -- it is 
the process which forms Conductors 42b and 43b and the 2nd-layer wiring 42c and 43c for 
signals. 

[0077] The 11th process is the same as the 7th process of the 1st example shown in 
drawing 7 (a), as shown in drawing 1 1 (a). 

[0078] Like [ as the 12th process is shown in drawing 1 1 (b) ] the 8th process of the 1st 
example shown in drawing 7 (b) the object for power sources which removed the electric 
supply film and was connected to the substrate 7 for power sources -- a conductor -- the 
object for the power sources of the 2nd layer by which the laminating was carried out to 
6a - a conductor (it is for forming an electrode.) the object for the signals of the 2nd layer 
by which the laminating was carried out to one edge of 42a, 43a, and wiring (circuit 
pattern for signals) 13a for signals of the 1st layer (6b) -- a conductor (it is for forming an 
electrode.) It is the process which forms 42b, 43b, and the 2nd-layer wiring 42c and 43c 
for signals (circuit pattern for signals). 

[0079] the 9th process of the 1st example shown in drawing 7 (c) as the 13th process is 
shown in drawing 11 (c) -- the same - the object for the power sources of the 2nd layer - 
Conductors 42a and 43a and the object for the signals of the 2nd layer -- it is the process 
at which Conductors 42b and 43b and the 2nd-layer wiring 42c and 4 for signals are 
covered with insulating-layer 4c, and each polar zone is exposed. 
[0080] The 14th process is the 10th process of the 1st example shown in drawing 7 (d), 
and a process which forms the solder bump 2 on each electrode similarly, as shown in 
drawing 1 1 (d). 

[0081] Of the above, the wiring substrate 10 which has two-layer as a wiring layer for 
signals will be formed, and the semiconductor device (multi chip module) shown in 
drawing 3 will be completed. 

[0082] In the gestalt of the 3rd operation, although the point concerning [gestalt of the 3rd 
operation] this invention which is different from the gestalt of the 1st and the 2nd 
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operation becomes complicated as a wiring substrate 10 compared with the gestalt of the 
1st operation, it is to have considered as two-layer as a voltage plane (for example, voltage 
plane of the substrate 7 for glands, and +) so that it can respond to super-high density 
wiring. That is, the gestalt of operation of the 3rd of the wiring substrate 10 concerning 
this invention is shown in drawing 12 . Since wiring formed on insulating-layer 4a serves 
as a voltage plane of common + in the case of the gestalt of this 3rd operation, it will 
connect mutually and will be formed. 

[0083] Thus, it becomes possible by using wiring for power sources of +, and wiring for 
signals as another layer to reduce the effect to a high-speed signal transmission. 
[0084] Moreover, it becomes possible to use the substrate 7 for power sources as an object 
for the power sources of +, and to use a formation ****** wiring layer as a gland on 
insulating-layer 4a. in that case, the conductor of the substrate for power sources - it is 
necessary to make it not expose the section as much as possible. 
[0085] Next, the 3rd example of the manufacture approach of manufacturing the gestalt of 
operation of the 3rd of the wiring substrate concerning this invention is explained using 
drawing 13 and drawing 14 . 

[0086] The structure which made the common power source of the gestalt of the 3rd 
operation two or more layers (especially two-layer) becomes possible [ manufacturing by 
repeating the process which showed the most in the 1st example ]. 
[0087] The 1st process is the same as the 1st process of the 1st example, as shown in 
drawing 13 (a). 

[0088] The 2nd process is the same as the 2nd process of the 1st example, as shown in 
drawing 13 (b). 

[0089] The 3rd process forms the metal membrane for forming the second common power 
source 8, as shown in drawing 13 (c). Here, chromium (or titanium, titanium / platinum, a 
tungsten) / copper / chromium (or titanium, titanium / platinum, a tungsten) can be used 
like the 1st process of the 1st example. In this invention, since the workability by etching 
was good, we decided to use chromium / copper / chromium. 
[0090] As shown in drawing 13 (d), the 4th process processes the metal membrane 8 
which formed the resist pattern 14 and was formed at the 3rd process, and is a process 
with the substrate 7 for power sources which carries out etching removal of the beer hall 
periphery for connection. Then, as it exfoliates and a resist is shown in the 5th process, 
wiring 8b for power sources which removed the periphery of the part (the above- 
mentioned beer hall periphery) which connects the bump for power sources of the 
substrate 7 for power sources and a semiconductor chip 1 is formed. 
[0091] The 5th process is the 2nd process of the 1st example, and a process which forms 
insulating-layer 4b of the 2nd layer similarly, as shown in drawing 13 (e). 
[0092] The 6th process is the 3rd process of the 1st example, and a process which forms 
the electric supply film 5 in the front face of insulating-layer 4b of the 2nd layer similarly, 
as shown in drawing 13 (f). 

[0093] The 7th process is the 4th process of the 1st example and the 5th process, and same 
process, as shown in drawing 14 (a). 

[0094] The 8th process is the 6th process of the 1st example, and same process, as shown 
in drawing 14 (b). 
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[0095] The 9th process is the same as the 7th process of the 1st example, as shown in 
drawing 14 (c). 

[0096] The 10th process is the same as the 8th process of the 1st example, as shown in 
drawing 14 (d). 

[0097] The 11th process is the same as the 9th process of the 1st example, and the 10th 
process, as shown in drawing 14 (e). 

[0098] The gestalt of the 4th operation is the structure of the wiring substrate 10 
concerning [gestalt of the 4th operation] this invention which made two-layer the wiring 
13a and 13b for signals (circuit pattern for signals), and wiring for common power sources 
(wiring 8b on the substrate 7 for power sources, and insulating-layer 4a), as shown in 
drawing 15 . In addition, only the thing on insulating-layer 4b of the 2nd layer shows the 
circuit pattern for signals to drawing 15 . On the substrate 7 for power sources, as an 
insulating layer, four layers, this structure carries out the laminating of 4a, 4b, 4c, and the 
4d, and constitutes it. And the various electrodes exposed to the front face of 4d of 
insulating layers are connected and constituted through the various bumps and the solder 
ball 2 which were formed in the semiconductor chip 1. 
[0099] 

[Effect of the Invention] According to this invention, the effectiveness that the wiring 
substrate of high density which receives the many pins LSI is realizable by low cost and 
the high yield is done so. 

[0100] Moreover, according to this invention, the effectiveness that it is low cost and the 
multi chip module structure (semiconductor device) which used and earned out connection 
mounting of two or more semiconductor chips for the solder bump at the wiring substrate 
of high density can be realized is done so. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the mounting structure which mounted 
this semiconductor device in the wiring substrate and its semiconductor device (multi chip 
module structure) list for carrying out connection mounting of two or more semiconductor 
chips using a solder bump by the solder bump further at the printed-circuit board. 



PRIOR ART 



[Description of the Prior Art] Conventionally, also in a printed circuit board or a ceramics 
substrate, in order to secure a wiring consistency, as for the substrate carrying a 
semiconductor chip, it is common to carry out the stratification of many numbers of wiring 
layers. 

[0003] Moreover, as a gestalt of high density assembly, in "highly-integrated chip-on chip 
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mounting", the second chip is carried in the front face of the first chip, and the method 
which makes connection with the external circuit board from the outside of the active field 
of the first chip is indicated by for example, the JP,2000- 156461, A official report 
(conventional technique 1). 



EFFECT OF THE INVENTION 



[Effect of the Invention] According to this invention, the effectiveness that the wiring 
substrate of high density which receives the many pins LSI is realizable by low cost and 
the high yield is done so. 

[0100] Moreover, according to this invention, the effectiveness that it is low cost and the 
multi chip module structure (semiconductor device) which used and carried out connection 
mounting of two or more semiconductor chips for the solder bump at the wiring substrate 
of high density can be realized is done so. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Since the first chip and second chip are 
connected by point-blank range with the above-mentioned conventional technique 1, it is 
electrically advantageous. Moreover, since the coefficient of thermal expansion of the first 
chip and the second chip is the same, it is advantageous also to thermal stress. However, in 
the above-mentioned conventional technique 1, the semiconductor chip is used as the first 
chip which carries the second chip for connection with an external circuit of the active 
field of the first chip outside, and the technical problem that manufacture of a chip-on chip 
module becomes high cost occurs. 

[0005] Moreover, when the number of chip terminals of the second chip increases, 
supposing it takes about wiring for power sources as well as wiring for signals, high 
density assembly will become difficult from the relation of a wiring consistency. 
[0006] The purpose of this invention is to offer the wiring substrate which made it possible 
to be low cost and to connect between a semiconductor chip and mounting pnnted-circuit 
boards by high density moreover. 

[0007] Moreover, other purposes of this invention are in the wiring substrate which made 
it possible to be low cost using a solder bump and to connect two or more semiconductor 
chips by high density moreover offering the multi chip module structure (semiconductor 
device) which carried out connection mounting. 
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MEANS 



[Means for Solving the Problem] The above-mentioned purpose is attained by devising the 
structure of a wiring substrate of mounting two or more chips with which the 
semiconductor device was formed. 

[0009] Namely, the substrate for power sources which this invention is a wiring substrate 
for mounting a semiconductor chip using a solder bump, and has conductivity (for 
example, substrate for glands), It wires and forms a conductor and on said insulating layer, 
the object for power sources in which the electrode for power sources for filling up with a 
conductor the insulating layer formed on this substrate for power sources and the through 
hole formed in this insulating layer, connecting with said substrate for power sources, 
using a solder bump for the bump for power sources of a semiconductor chip, and 
connecting was formed -- It is the wiring substrate characterized by having and 
constituting wiring for signals which has an electrode for signals for using a solder bump 
for the bump for signals of a semiconductor chip, and connecting in a predetermined part. 
[0010] moreover, this invention exposes the electrode for power sources, and the electrode 
for signals in said wiring substrate - making - wiring for signals on an insulating layer, 
and the object for power sources - it is characterized by covering and constituting a 
conductor from an insulating protective coat (insulating protective layer). 
[0011] Moreover, this invention is characterized by carrying and constituting a solder 
bump in the electrode for power sources, and the electrode for signals in said wiring 
substrate. 

[0012] moreover, the object for external connection for power sources which formed the 
electrode for power sources for external connection in the side in which this invention fills 
up with a conductor the through hole formed in said insulating layer in the periphery of 
said wiring substrate, connects it to said substrate for power sources, and a semiconductor 
chip is mounted with a conductor It is characterized by having the electrode for signals 
for external connection connected and prepared in the side in which the semiconductor 
chip of the wired appointed number place is mounted to the periphery in said wiring for 
signals. 

[0013] Moreover, this invention is characterized by carrying and constituting the bump for 
external connection in said electrode for power sources for external connection, and the 
electrode for signals for external connection in said wiring substrate. 
[0014] Moreover, this invention is characterized by constituting said insulating protective 
coat (insulating protective layer) so that said electrode for power sources for external 
connection and said electrode for signals for external connection may be exposed in said 
wiring substrate. 

[0015] Moreover, this invention is characterized by covering and constituting the 
conductor which becomes the whole front face or a part from a metal thin film as a 
substrate for power sources in said wiring substrate by using a glass substrate, a ceramics 
substrate, a silicon wafer, or a metal substrate as a base material. 
[0016] Moreover, this invention is characterized by covering and constituting the 
conductor which becomes the whole front face or part by the side of said insulating layer 
from a metal thin film as a substrate for power sources in said wiring substrate by using a 
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glass substrate, a ceramics substrate, a silicon wafer, or a metal substrate as a base material. 
[0017] Moreover, this invention is characterized by constituting from a silicon wafer or a 
metal substrate as a substrate for power sources in said wiring substrate. 
[0018] moreover, this invention - said wiring substrate - setting - said object for power 
sources - a conductor and wiring for signals are characterized by being formed using 
electroplating or nonelectrolytic plating. 

[0019] Moreover, this invention is characterized by having the solder diffusion prevention 
film in said wiring substrate at said electrode for power sources, and said electrode for 
signals. 

[0020] Moreover, this invention is characterized by having a metal membrane for securing 
the wettability of solder in said electrode for power sources, and said electrode for signals 
in said wiring substrate. 

[0021] Moreover, the substrate for power sources which this invention is a wiring substrate 
for mounting a semiconductor chip using a solder bump, and has conductivity, the 1st 
insulating layer formed on this substrate for power sources - this - wiring being formed 
on the 1st insulating layer and with wiring for power sources which has an electrode for 
power sources for using a solder bump for the 1st bump for power sources of a 
semiconductor chip, and connecting in a predetermined part the object for power sources 
in which the 2nd electrode for power sources for filling up with a conductor the 2nd 
insulating layer formed after this wiring for power sources and the through hole formed in 
said 1st and 2nd insulating layers, connecting with said substrate for power sources, using 
a solder bump for the 2nd bump for power sources of a semiconductor chip, and 
connecting was formed - with a conductor It is the wiring substrate characterized by 
having and constituting wiring for signals which has an electrode for signals for wiring 
and forming on said 2nd insulating layer, using a solder bump for the bump for signals of 
a semiconductor chip, and connecting in a predetermined part. 

[0022] Moreover, this invention is the multi chip module structure characterized by having 
used said solder bump, having mounted two or more semiconductor chips in said wiring 
substrate, and constituting in it. 
[0023] 

[Embodiment of the Invention] The gestalt of operation of the wiring substrate concerning 
this invention and a semiconductor device (multi chip module structure) is explained using 
a drawing. 

[0024] In addition, in all drawings, in order that the same sign may have omitted the 
explanation which overlaps since the same part is shown and may give explanation easy, it 
has changed the proportion of each part with the actual condition. 
[0025] The most fundamental' structure of the wiring substrate concerning [gestalt of the 
1st operation] this invention is shown in drawi n« 1 . The wiring condition of the wiring 12 
for power sources (for example, wiring for glands) wired by the wiring substrate 10 and 
the wiring 13 for signals is shown in drawing 2 . The semiconductor chip 1 concerning this 
invention is mounted in drawing 3 , and the semiconductor device (multi chip module 
structure) carrying the solder ball 9 joined to the substrate 30 for mounting (printed-circuit 
board for mounting) is shown in it. This semiconductor device (multi chip module 
structure) can serve as a product gestalt. The last gestalt which can equip the equipment 
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mounted in the substrate 30 for mounting (printed-circuit board for mounting) with the 
semiconductor device (multi chip module structure) shown in drawing 3 is shown in 
drawing 4 . 

[0026] The fundamental structure shown in drawing 1 forms an insulating layer 4 (4a, 4b) 
on the substrate 7 for power sources (for example, for glands (touch-down)) which has 
conductivity. Direct continuation of the wiring 12 for power sources (for example, wiring 
for glands (touch-down)) of the letter of erection with which the through holes 17a and 
17b drilled in the insulating layer 4 (4a, 4b) were filled up is carried out to the substrate 7 
for power sources (for example, for glands (touch-down)). In addition, in order to receive 
space efficiency and to carry out high density assembly, the wiring 12 for power sources 
was constituted so that it might be made the letter of erection and direct continuation 
might be carried out to the substrate 7 for power sources. However, as long as it may drop 
some space efficiency, it is not necessary to necessarily make it the letter of erection, and 
you may connect with the substrate 7 for power sources through the conductor with which 
formed short wiring on insulating-layer 4a, and through hole 17a was filled up. The wiring 
13 for signals wired on insulating-layer 4a is connected with the terminal 9 for external 
connection for connecting with the printed-circuit board 30 for mounting (for example, 
solder ball) as shown in drawing 4 . the object for the power sources of the letter of 
erection the electrode for connection exposed by the hole 18 of a conductor (for 
example, for glands conductor) (wiring for power sources) 12 It connects through the 
bump for power sources and the solder ball 2 of a semiconductor chip 1, i.e., the 
semiconductor chip with which the semiconductor device was formed. Electrode 1 la for 
connection formed in the predetermined part (one edge) of the wiring 13 for signals by 
exposing of the hole 19 is connected through the solder ball 2 with the bump for the 
signals of a semiconductor chip 1. 

[0027] In the periphery of the wiring substrate 10 furthermore, like the wiring 12 for 
power sources of the letter of erection The conductor of the letter of erection is filled up 
with plating etc. into the through hole drilled in the insulating layers 4a and 4b on the 
substrate 7 for power sources, is led to it to a front face, and an electrode 20 is formed in it. 
The terminal 9 for external connection (for example, solder ball) is joined on the electrode 
20, and it comes to be able to carry out connection mounting to the printed-circuit board 
30 for mounting. That is, the conductor of the letter of erection will be electrically 
connected to the substrate 7 for power sources by filling up the conductor of the letter of 
erection with plating etc. into the through hole drilled in insulating layers 4a and 4b. 
[0028] Electrode 1 lb to which the terminal 9 for external connection (for example, solder 
ball) is joined like electrode 1 la for connection is formed in the edge which it wired on 
insulating-layer 4a, and extended to the periphery, the terminal 9 for external connection 
(for example, solder ball) is joined on the electrode, and it comes to be able to carry out 
connection mounting also of the wiring 13 for signals to the printed-circuit board 30 for 
mounting. 

[0029] Especially the electrodes 1 la and 12 for connecting with a semiconductor chip 1 
through the solder ball 2 by having carried out the laminating of the substrate 7 for power 
sources (for example, for glands), and having formed it in the wiring substrate 10, will also 
need to form in the same side the electrodes 1 lb and 20 connected to the printed circuit 
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board 30 for mounting through the terminal 9 for external connection (for example, solder 
ball) from the first. Furthermore, as shown in drawing 3 and drawing 4 , it is necessary to 
form the electrodes 1 lb and 20 connected to the printed circuit board 30 for mounting 
through the terminal 9 for external connection (for example, solder ball) around the wiring 
substrate 10. Moreover, it is necessary to take the large gap between the printed circuit 
board 30 for mounting, and the wiring substrate 10, and to enlarge the terminal 9 for 
external connection. Therefore, although it is necessary to enlarge the magnitude and 
spacing of an electrode 20, it does not become a problem by the relation formed around 
the wiring substrate 10. However, as the wiring substrate 10 whole, it becomes large 
somewhat. 

[0030] As explained above, by making the wiring substrate 10 into this structure, the 
number of wiring layers of the wiring substrate 10 can be reduced, and high density 
assembly can be made possible. Thus, by reducing the number of wiring layers of the 
wiring substrate 10, it becomes possible to make the cost reduction of the wiring substrate 
10 large. 

[0031] That is, as shown in drawing 2 , the power-source pin 12 used as a gland can be 
made letter wiring of erection (the letter of erection conductor), and more wiring can be 
formed in the wiring substrate 10 with the small number of wiring layers (one layer or 
two-layer) by connecting to the substrate 7 for direct common power sources, without 
minding wiring on which it is made to crawl on insulating-layer 4a. This example shows 
that the wiring 13 for signals for six trains (the power-source line of + is also included) 
can be connected by connecting to the substrate 7 for direct common power sources, 
without minding wiring which makes it crawl on the power-source pin 12 on insulating- 
layer 4a. 

[0032] Next, one example of the semiconductor device (multi chip module) formed using 
the above-mentioned wiring substrate 10 is explained using drawing 3 and drawing 4 . 
Here, the semiconductor chip 1 with which the semiconductor device was formed through 
the solder ball 2 on the wiring substrate 10 offered by this invention is carried. 
Furthermore, in the wiring substrate 10, connection with the printed-circuit board 30 
(external circuit) for mounting is made through the solder ball 9 for connection with the 
external substrate arranged to the periphery. 

[0033] Moreover, in this invention, since the wiring 12 for power sources is connected to 
the substrate 7 for power sources (for example, substrate for glands) which has direct 
conductivity, it can have the effectiveness as thermal beer and the heat dissipation 
effectiveness can be expected. 

[0034] Moreover, in order to employ efficiently the description which can form high 
density wiring to the wiring substrate 10, it is good that it is about 5 micrometers that the 
wiring width of face of the wiring 13 for signals formed on insulating-layer 4a is 50 
micrometers or less desirable still more desirably. The path of the solder ball 9 shown in 
drawing 3 and drawing 4 needs to be larger than the thing adding the path of the solder 
ball 2 shown in the semiconductor chip 1 with which the semiconductor device was 
formed, and drawing 1 . Generally, since the thickness of the semiconductor chip 1 with 
which the semiconductor device was formed is about 0.4-0. 5mm and it is the thickness 
whose diameter of a solder ball is about 0.3-0.4mm, the diameter of about 0.8- 1mm is 
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required. 

[0035] In order to make magnitude of the solder ball 9 still smaller, as shown in drawing 
5 , inserting the spacer 21 which consists of resin is also considered. However, it is 
necessary to make it crawl on wiring for signals drawn to the front face of the wiring 
substrate 10 to the front face of a spacer 21 in this case, and wiring for power sources (for 
glands). About wiring for power sources, it becomes possible by being filled up with a 
conductor using the same through hole to connect with the substrate 7 for power sources. 
Consequently, the electrode which joins small solder ball 9a can be formed in the front 
face of a spacer 21. 

[0036] Anyway, the path of electrodes 1 lb and 22 (20) which has the terminal 9 for 
external connection (for example, solder ball) prepared in the periphery of the wiring 
substrate 10 joined has a common value below of the diameter of the solder ball 9, 
although an optimum value is' determined by the magnitude of the solder ball 9, and the 
diameter of min is about [ of the solder ball 9 ] 1/2. 

[0037] Furthermore, as a semiconductor chip 1 with which the semiconductor device 
mounted in the wiring substrate 10 was formed, the configuration which consists of LSI of 
a logic system and two or more memory is common. Among these, since the electric 
power supply to a logic system needs large power, broad wiring is needed. Therefore, 
without changing the wiring consistency of the wiring 13 for signals by changing the 
wiring 12 for power sources (for example, for glands) (for power sources conductor) into 
an erection condition into a through hole, and connecting with the substrate 7 for DC 
power supplies, it makes it possible to mount the LSI chip of a logic system, and becomes 
effective. 

[0038] Next, the 1st example of the manufacture approach of manufacturing the gestalt of 
operation of the 1st of the wiring substrate concerning this invention is explained using 
drawing 6 and drawing 7 . 

[0039] first, it is shown in drawing 6 (a) -- as - as the substrate 7 for power sources -- a 
conductor - the 1st process which obtains a substrate is performed, although especially 
this 1st process is not illustrated -- a conductor -- as a substrate, by using as a base 
material the silicon wafer which has conductivity, or a metal plate, in order to secure an 
adhesive property with insulating-layer 4a formed at degree process, spatter membrane 
formation is carried out and chromium, titanium, titanium / platinum, a tungsten, etc. are 
formed in the front face of this base material, moreover, a conductor, in order to secure an 
adhesive property with insulating-layer 4a as a substrate by using the glass substrate and 
ceramic substrate of high resistance, and a silicon wafer as a base material and to give 
conductivity It is possible to form and form chromium (or titanium, titanium / platinum, a 
tungsten) / copper (for conductivity to be given) / chromium (or titanium, titanium / 
platinum, a tungsten) in the front face of this base material by the spatter, CVD, etc. at the 
part or the whole needed at least, in addition, a conductor ~ a glass substrate, a ceramic 
substrate, and a silicon wafer (silicon substrate) are used as a base material of a substrate 
(substrate for power sources) 7 for making coefficient of thermal expansion comparable as 
a semiconductor chip 1. Moreover, in order to give conductivity, forming chromium (or 
titanium, titanium / platinum, a tungsten) / copper / chromium (or titanium, titanium / 
platinum, a tungsten) by the spatter, CVD, etc. may go only to the front face which forms 
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the insulator layer 4 of a base material, namely, a conductor - the side which a substrate 7 
shows may be the base material itself. 

[0040] in addition, insulating-layer 4a and a conductor - when the adhesive property of a 
substrate is securable, pretreatment mentioned above not necessarily does not necessarily 
need. 

[0041] next, it is shown in drawing 6 (b) - as - the need - responding -- a conductor -- 
the 2nd process which forms insulating-layer 4a on a substrate 7 is performed. This 
insulating-layer 4a is formed using an inorganic material (for example, membranes are 
formed by CVD etc.), or an organic material. In the case of an inorganic material, the case 
where membranes are formed by the case where it applies and hardens, CVD, etc. can be 
considered. Moreover, on an inorganic material, an organic material may be used and you 
may form in piles, applying an organic material here - a conductor - it is useful when it is 
a ceramics substrate with the large surface irregularity of a substrate 7. Moreover, it 
becomes possible to reduce the stress when mounting with the solder balls 2 and 9 formed 
behind by thickening the organic resin applied here. It is possible to use to expose and etch 
by giving photosensitivity as an ingredient of insulating-layer 4a as the processing 
approaches, such as through hole 17a, and laser removal processing. Moreover, a 
photosensitive resist is applied and exposed on the front face of insulating-layer 4a, and by 
forming and etching a through hole pattern, through hole 17a can be formed and it can 
realize also by removing a resist pattern. 

[0042] Next, as shown in drawing 6 (c), the 3rd process which forms the electric supply 
film 5 for carrying out electroplating in the whole front face of insulating-layer 4a is 
performed. Here, although it was possible to have used vacuum evaporationo, non- 
electrolytic copper plating, CVD, etc., since bond strength with the polyimide which is the 
ingredient of insulating-layer 4a was strong, we decided to use a spatter, as pretreatment of 
a spatter - the conductor in a through hole - sputter etching was performed in order to 
secure a flow with the front face of a substrate 7. 

[0043] As spatter film in the electric conduction film 5, the multilayers of chromium (75 
nanometers)/copper (0.5 micrometers) were formed. The function of chromium here may 
be to secure adhesion of the copper, stress relaxation layer (for example, insulating-layer 
4a), etc. which are located up and down, and the minimum which maintains those adhesion 
is sufficient as the thickness. Necessary thickness is changed by the conditions of sputter 
etching and a spatter, the membraneous quality of chromium, etc. In addition, it replaces 
with the chromium film used by this example, and the titanium film, titanium / platinum 
film, and a tungsten can also be substituted. 

[0044] On the other hand, when the electrolytic copper plating and electric nickel plating 
which are performed at a next process are performed, the minimum thickness of copper 
thickness which thickness distribution does not produce is desirable, and it determines the 
thickness which does not induce thickness distribution after also taking into consideration 
the amount of film decreases in acid washing performed as plating pretreatment. In the 
case of the copper thickness exceeding 1 micrometer, when copper thickness is made thick 
beyond the need, spatter time amount becomes long, in addition to the problem that 
productive efficiency falls, long duration etching is not avoided in the case of etching 
removal of the electric supply film 5 earned out at a next process, but side etching of a 
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conductor 6 becomes large as the result. 

[0045] Next, as shown in drawing 6 (d), the 4th process which forms the resist pattern 14 
of wiring in which only the part which forms a conductor 6 (for power sources conductor 
(formed also in periphery of wiring substrate 10.) 6a and circuit pattern 6for signals b) 
carried out opening on the electric supply film 5 is performed. That is, the 4th process is a 
process which forms the resist pattern 14 of wiring in which only the part which applies a 
resist and forms a conductor 6 (for power sources conductor 6a, circuit pattern 6for signals 
b) using a phot lithography techniques on the electric supply film 5 carried out opening. 
[0046] Next, the 5th process is performed, namely, the conductor of the wiring 13 for 
signals (circuit pattern for signals) of a up to [ conductor 6a of the wiring 12 for power 
sources of the letter of erection by which performs electroplating using the electric supply 
film 5 and the resist pattern 14 of wiring, and direct continuation is carried out to the 
substrate 7 for power sources as the 5th process is shown in drawing 6 (e), and insulating- 
layer 4a ] - it is the process which forms 6b. A conductor layer 6 (for power sources 
conductor 6a, circuit pattern 6for signals b) is formed as copper-plating film by connecting 
the electric supply film 5 to cathode, connecting the copper plate containing Lynn to an 
anode plate, and performing electrolytic copper plating, after performing washing by the 
surfactant, rinsing, washing by the dilute sulfuric acid, and rinsing using a sulfuric acid 
and copper-sulfate plating liquid. 

[0047] Next, the 6th process is performed. That is, the 6th process is a process which 
forms the solder diffusion prevention film 3 (3a, 3b) on a conductor layer 6 (for power 
sources conductor 6a, circuit pattern 6for signals b), as shown in drawing 6 (f). In addition, 
as circuit pattern 6for signals b, it is the relation covered with insulating-layer 4b, and 
solder diffusion prevention film 3b is not necessarily needed. To the last, the solder 
diffusion prevention film 3 (3a, 3b) is for preventing the solder diffusion between the 
solder balls 2. 

[0048] That is, the solder diffusion prevention film 3 (3a, 3b) is formed as nickel-plating 
film by connecting the electric supply film 5 to cathode, connecting a nickel plate to an 
anode plate, and performing electric nickel plating. If washing by the surfactant, rinsing, 
washing by the dilute sulfuric acid, and rinsing are performed before electric nickel plating, 
the electric nickel-plating film of good membraneous quality may be obtained. 
[0049] In addition, although how copper and nickel form a conductor using electroplating 
was shown, it is also possible to use nonelectrolytic plating. Moreover, a conductor layer 6 
(6a, 6b) may include gold or silver in addition to copper, and the solder diffusion 
prevention film 3 (3a, 3b) may be a nickel alloy. Moreover, when using non-electrolyzed 
nickel, it is not necessarily required of the 6th process, and insulating-layer 4b of the 9th 
process is formed, and it is possible also in front of solder ball loading of the 10th process. 
[0050] Next, as shown in drawing 7 (a), the 7th process which removes the resist pattern 
14 of wiring which consists of a photoresist is performed. This 7th process is a process 
which removes the resist pattern 14 of wiring which used the resist, after performing 
electrolytic copper plating and electric nickel plating. 

[0051] Next, as are shown in drawing 7 (b), and the 8th process which removes the 
electric supply film 5 of electroplating by etching processing is performed and it is shown 
in drawing 2 , the conductor 12 of the letter of erection connected to the substrate 7 for 
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power sources (for example, for glands) will be formed, and the wiring 13 for signal lines 
(the object for the power-source lines of + is also included) will be further wired by high 
density on insulating-layer 4a. This 8th process is a process which removes the electric 
supply film 5 which formed membranes beforehand by carrying out etching processing. 
Although there was a class of ferric chloride, alkali system etching reagent, etc. of copper 
etching, in this example, the etching reagent which uses a sulfuric acid/hydrogen peroxide 
solution as a principal component was used. If there is no etching time for 10 seconds or 
more, control will become difficult, and since it will also produce the problem that side 
etching becomes large or a baton becomes long in etching, for example exceeding 5 
minutes if too much long time amount etching is performed although it is disadvantageous 
in a practical viewpoint, an etching reagent and etching conditions are good to ask by 
experiment suitably. By the invention in this application, the etching reagent which uses 
potassium permanganate and a meta-silicic acid as a principal component was used for 
etching of the chromium part of the electric supply film 5 earned out succeedingly. 
[0052] next, the object for the power sources of the letter of erection electrically connected 
to the substrate 7 for power sources as shown in drawing 7 (c) - a conductor 12 (6a --) the 
polar zone 12 of 3a, and the circuit pattern 13 (6b --) for signals Polar- zone 1 lb formed in 
the polar zone 20 (shown in drawing 4 ) of a conductor (not shown) and the other-end 
section of the above-mentioned wiring 13 for signals is exposed, the object for the power 
sources of the letter of erection formed in the polar-zone 1 la list formed in one edge 
(desired part) of 3b at the periphery of the wiring substrate 10 - the object for power 
sources - the object for the power sources of the letter of erection formed in a conductor 
12, the wiring 13 for signals, and a periphery - the 9th process which forms insulating- 
layer 4b which covers and protects a conductor (not shown) is performed, this 9th process 
- the object for power sources - in order to cover a conductor 12 and the wiring 13 for 
signals, it is the process which forms insulating-layer 4b using inorganic materials, such as 
an organic material or glass, such as polyimide, and ceramics, like insulating-layer 4a. It is 
possible to use the approach of opening by using and etching [ expose and ] the approach 
of irradiating a laser beam and opening as the processing approach to which polar zone 12 
and 11 is exposed to this insulating-layer 4b, and the ingredient which has photosensitivity 
as ingredients of insulating-layer 4b. Naturally, it is also possible to expose polar zone 12 
and 11 using the usual HOTORISO process. And non-electrolyzed gilding is performed to 
the outermost surface of the bump pad 6 using this exposed pattern (not especially shown). 
This non-electrolyzed gilding is unnecessary when the wettability of solder and electric 
nickel plating is good. 

[0053] Next, as shown in drawing 7 (d), the solder ball 2 is connected to a bump pad by 
carrying and heating the solder ball 2 with flux on the polar zone (bump pad) 12 and 11a, 
and the 10th process which forms a solder bump is performed. In addition, the solder ball 
2 may be carried in a semiconductor chip 1 side in the state of a semi-conductor wafer, a 
solder bump may be formed, and you may cut to a semiconductor chip 1 after that. 
[0054] Although it is common to form in the silicon wafer side with which the 
semiconductor device was formed as for a solder bump, it is also possible to form in the 
wiring substrate (mounting substrate) 10 side. For example, a bump is formed using solder 
ball loading equipment and a reflow furnace. That is, the flux and the solder ball of the 
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specified quantity are carried on a bump pad by using solder ball loading equipment. 
Under the present circumstances, temporary immobilization of the solder ball is carried out 
by the adhesion of flux on a bump pad. It is once fusing a solder ball and solidifying again 
after that in throwing into a reflow furnace the wiring substrate (mounting substrate) 10 in 
which the solder ball was carried, or a semi-conductor wafer, and becomes the solder 
bump 2 linked to the polar zone (bump pad) 12 and 11a shown in drawi ng 7 (d). In 
addition, there is also the approach of forming a solder bump by carrying out printing 
spreading of the soldering paste on a bump pad using a printing machine, and carrying out 
a reflow of this. Also in which approach, it becomes possible f a solder ingredient ] to 
choose various things, and many of solder ingredients currently supplied to the commercial 
scene in this time can be used. In addition, although a solder ingredient is limited, it is 
using a plating technique and there is also the approach of forming a solder bump. 
Moreover, the bump who formed using the resin which blended the bump who used the 
ball which used gold and copper as the nucleus, and the electrical conducting material may 
be used. 

[0055] As mentioned above, the high density wiring substrate 10 shown in drawing 1 can 
be formed by passing through the process from the 1st process to the 10th process. 
Consequently, a wiring consistency can be made low also in the part which needed high 
density wiring conventionally^ and it becomes possible to increase the degree of freedom 
of expansion of the process margin of wiring formation, and a design. 
[0056] Furthermore, on polar-zone (bump pad) 1 lb formed in the periphery of the wiring 
substrate 10, and 20, the solder ball 9 is connected to a bump pad by carrying and heating 
the solder ball 9 with flux, and a solder bump is formed. 

[0057] Furthermore, many semiconductor chips 1 are earned on the wiring substrate 10 by 
the solder bump 2, and by carrying out heating mounting, the semiconductor device (multi 
chip module structure) shown in drawing 3 will be completed, will be inserted in the 
conveyance container sealed, and it will be shipped as a product. 
[0058] In addition, after carrying many semiconductor chips 1 on the wiring substrate 10, 
temporary immobilization of the solder ball 9 may be carried out on polar- zone (bump pad) 
lib formed in the periphery of the wiring substrate 10, and 20. 

[0059] The printed-circuit board with which equipment can be equipped will be completed 
by mounting the semiconductor device (multi chip module structure) shown in drawing 3 
completed above in the substrate 30 for mounting (printed-circuit board for mounting) for 
example, in an equipment manufacturer etc. 

[0060] In the gestalt of the 2nd operation, although the point concerning [gestalt of the 2nd 
operation] this invention which is different from the gestalt of the 1st operation becomes 
complicated as a wiring substrate 10 compared with the gestalt of the 1st operation, it is to 
have made the wiring layer two-layer so that it can respond to super-high density wiring. 
That is, the gestalt of operation of the 2nd of the wiring substrate 10 concerning this 
invention is shown in drawing 8 . Although it is also possible to form the number of layers 
beyond it although two-layer wiring structure is shown in drawing 8 , the merit which 
forms the substrate 7 for power sources (for example, substrate for glands) will decrease. 
[0061] This structure forms three insulating layers 4a, 4b, and 4c on the substrate 7 which 
has conductivity, among those, the object for the power sources (for example, gland) of the 
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letter of erection - about a conductor 12 (5a, 6a, 41a, 42a, 43a), direct continuation is 
carried out to the substrate 7 for power sources, furthermore, the object for power sources 
-- the electrode 12 of a conductor 12 is connected through the bump for power sources (for 
glands) and the solder ball 2 of a semiconductor chip 1 with which the semiconductor 
device was formed. 

[0062] On the other hand, the circuit patterns 13a and 13b for signals (the circuit pattern 
for + power sources is also included) which consist of two-layer are wired on insulating- 
layer 4a and insulating-layer 4b. Circuit pattern 13a for signals of the 1st layer on 
insulating-layer 4a is formed with Wiring 5b and 6b. And on one edge (desired part) of 
circuit pattern 13a for signals of the 1st layer, electrode 1 lb is formed so that the 
laminating of the conductors 41b, 42b, and 43b may be carried out and they may be 
exposed on the front face of insulating-layer 4c in insulating-layer 4b and 4c. this object 
for signals - electrode 1 lb of a conductor is connected through the bump for signals and 
the solder ball 2 of a semiconductor chip 1 with which the semiconductor device was 
formed. Furthermore, circuit pattern 13b for signals of the 2nd layer on insulating-layer 4b 
is formed with Wiring 41c, 42c, and 43c. And on one edge (desired part) of circuit pattern 
13b for signals of the 2nd layer, electrode 1 lb is formed so that it may be exposed to the 
front face of insulating-layer 4c. this object for signals - electrode 1 lb of a conductor is 
connected through the bump for signals and the solder ball 2 of a semiconductor chip 1 
with which the semiconductor device was formed. 

[0063] Furthermore, in the periphery of the above-mentioned wiring substrate, the 
electrode for power sources and the electrode for signals with which the solder ball 9 is 
carried are formed similarly. The electrode for power sources is formed so that the 
restoration laminating of the conductors 5a, 6a, 41a, 42a, and 43a of the letter of erection 
may be carried out from the substrate 7 for power sources and it may be exposed to the 
front face of insulating-layer 4c. The electrode for signals is formed so that the laminating 
of the conductors 41b, 42b, and 43b may be carried out and they may be exposed by the 
front face of insulating-layer 4c in insulating-layer 4b and 4c on the other-end section of 
circuit pattern 13a for signals of the 1st layer, and further, it is formed so that it may be 
exposed on the front face of insulating-layer 4c on the other-end section of circuit pattern 
13b for signals of the 2nd layer. 

[0064] As explained above, the gestalt of the 2nd operation becomes possible [ it being 
still higher-density and wiring ] from what shows wiring for signals to drawing 2 since it 
was made to wire by two-layer. However, in order to wire wiring for signals by two-layer 
in the case of the gestalt of the 2nd operation, the structure of the wiring substrate 10 
becomes complicated and the cost price will increase. 

[0065] Next, the 2nd example of the manufacture approach of manufacturing the gestalt of 
operation of the 2nd of the wiring substrate concerning this invention is explained using 
drawing 9 , drawing 10 , and drawing 1 1 . 

[0066] The structure of the gestalt of the 2nd operation becomes possible [ manufacturing 
by repeating the process which showed the most in the 1st example ]. 
[0067] The 1st process is the same as the 1st process of the 1st example shown in drawing 
6 (a), as shown in drawing 9 (a). 

[0068] The 2nd process is the same as the 2nd process of the 1st example shown in 
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drawing 6 (b), as shown in drawing 9 (b). 

[0069] The 3rd process is the same as the 3rd process of the 1st example shown in 
drawing 6 (c), as shown in drawing 9 (c). 

[0070] the 4th process of the 1st example shown in drawing 6 (d) as the 4th process is 
shown in drawing 9 (d) - the same -- the object for power sources -- it is the process 
which forms the resist pattern 14 which carried out opening for forming conductor 6a and 
circuit pattern 13a for signals of the 1st layer (6b). 

[0071] the 5th process of the 1st example shown in drawing 6 (e) as the 5th process is 
shown in drawing 9 (e) -- the same - electroplating etc. each of opening of a resist 
pattern 14 a conductor - being filled up the object for power sources - it is the 
process which forms conductor 6a and circuit pattern 13a for signals of the 1st layer (6b). 
[0072] The 6th process is the same as the 7th process of the 1st example shown in drawing 
7 (a), as shown in drawing 9 (f). 

[0073] the object for power sources which removed the electric supply film and was 
connected to the substrate 7 for power sources like [ as the 7th process is shown in 
drawing 10 (a) ] the 8th process of the 1st example shown in drawing 7 (b) - it is the 
process which forms conductor 6a and circuit pattern 13a for signals of the 1st layer (6b). 
[0074] The 8th process is the 2nd process of the 1st example and the 3rd process which 
are shown in drawing 6 (b) and (c), and a process which forms insulating-layer 4b of the 
2nd layer, and the electric supply film 4 1 similarly, as shown in drawing 10 (b). 
[0075] the 4th process of the 1st example shown in drawing 6 (d) as the 9th process is 
shown in drawing 10 (c) - the same - the object for the power sources of the 2nd layer -- 
conductor 42a and the object for signals - it is the process which forms the resist pattern 
14 which carried out opening for forming conductor 42b and wiring 13b for signals of the 
2nd layer (42c, 43c) on the electric supply film 41. 

[0076] Like [ as the 10th process is shown in drawing 10 (d) ] the 5th process of the lsl 
example and the 6th process which are shown in drawing 6 (e) and (f) electroplating etc. -- 
each of opening of a resist pattern 14 -- a conductor - being filled up the object for the 
power sources of the 2nd layer - conductor 42a - the object for the signals of the 2nd 
layer connected to one edge of 43a and circuit pattern 6b for signals of the 1st layer -- it is 
the process which forms Conductors 42b and 43b and the 2nd-layer wiring 42c and 43c for 
signals. 

[0077] The 11th process is the same as the 7th process of the 1st example shown in 
drawing 7 (a), as shown in drawing 1 1 (a). 

[0078] Like [ as the 12th process is shown in drawing 1 1 (b) 1 the 8th process of the lsl 
example shown in drawing 7 (b) the object for power sources which removed the electric 
supply film and was connected to the substrate 7 for power sources - a conductor - the 
object for the power sources of the 2nd layer by which the laminating was carried out to 
6a - a conductor (it is for forming an electrode.) the object for the signals of the 2nd layer 
by which the laminating was carried out to one edge of 42a, 43a, and wiring (circuit 
pattern for signals) 13a for signals of the 1st layer (6b) - a conductor (it is for forming an 
electrode.) It is the process which forms 42b, 43b, and the 2nd-layer wiring 42c and 43c 
for signals (circuit pattern for signals). 

[0079] the 9th process of the 1st example shown in drawing 7 (c) as the 13th process is 
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shown in drawing 11 (c) - the same -- the object for the power sources of the 2nd layer - 
Conductors 42a and 43a and the object for the signals of the 2nd layer -- it is the process 
at which Conductors 42b and 43b and the 2nd-layer wiring 42c and 4 for signals are 
covered with insulating-layer 4c, and each polar zone is exposed. 
[0080] The 14th process is the 10th process of the 1st example shown in drawing 7 (d), 
and a process which forms the solder bump 2 on each electrode similarly, as shown in 
drawing 1 1 (d). 

[0081] Of the above, the wiring substrate 10 which has two-layer as a wiring layer for 
signals will be formed, and the semiconductor device (multi chip module) shown in 
drawing 3 will be completed. 

[0082] In the gestalt of the 3rd operation, although the point concerning [gestalt of the 3rd 
operation] this invention which is different from the gestalt of the 1st and the 2nd 
operation becomes complicated as a wiring substrate 10 compared with the gestalt of the 
1st operation, it is to have considered as two-layer as a voltage plane (for example, voltage 
plane of the substrate 7 for glands, and +) so that it can respond to super-high density 
wiring. That is, the gestalt of operation of the 3rd of the wiring substrate 10 concerning 
this invention is shown in drawing 12 . Since wiring formed on insulating-layer 4a serves 
as a voltage plane of common + in the case of the gestalt of this 3rd operation, it will 
connect mutually and will be formed. 

[0083] Thus, it becomes possible by using wiring for power sources of +, and wiring for 
signals as another layer to reduce the effect to a high-speed signal transmission. 
[0084] Moreover, it becomes possible to use the substrate 7 for power sources as an object 
for the power sources of +, and to use a formation ****** wiring layer as a gland on 
insulating-layer 4a. in that case, the conductor of the substrate for power sources - it is 
necessary to make it not expose the section as much as possible. 
[0085] Next, the 3rd example of the manufacture approach of manufacturing the gestalt of 
operation of the 3rd of the wiring substrate concerning this invention is explained using 
drawing 13 and drawing 14 . 

[0086] The structure which made the common power source of the gestalt of the 3rd 
operation two or more layers (especially two-layer) becomes possible [ manufacturing by 
repeating the process which showed the most in the 1st example ]. 
[0087] The 1st process is the same as the 1st process of the 1st example, as shown in 
drawing 13 (a). 

[0088] The 2nd process is the same as the 2nd process of the 1st example, as shown in 
drawing 13 (b). 

[0089] The 3rd process forms the metal membrane for forming the second common power 
source 8, as shown in drawing 13 (c). Here, chromium (or titanium, titanium / platinum, a 
tungsten) / copper / chromium (or titanium, titanium / platinum, a tungsten) can be used 
like the 1st process of the 1st example. In this invention, since the workability by etching 
was good, we decided to use chromium / copper / chromium. 
[0090] As shown in drawing 13 (d), the 4th process processes the metal membrane 8 
which formed the resist pattern 14 and was formed at the 3rd process, and is a process 
with the substrate 7 for power sources which carries out etching removal of the beer hall 
periphery for connection. Then, as it exfoliates and a resist is shown in the 5th process, 
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wiring 8b for power sources which removed the periphery of the part (the above- 
mentioned beer hall periphery) which connects the bump for power sources of the 
substrate 7 for power sources and a semiconductor chip 1 is formed. 
[0091] The 5th process is the 2nd process of the 1st example, and a process which forms 
insulating-layer 4b of the 2nd layer similarly, as shown in drawing 13 (e). 
[0092] The 6th process is the 3rd process of the 1st example, and a process which forms 
the electric supply film 5 in the front face of insulating-layer 4b of the 2nd layer similarly, 
as shown in drawing 13 (f). 

[0093] The 7th process is the 4th process of the 1st example and the 5th process, and same 
process, as shown in drawing 14 (a). 

[0094] The 8th process is the 6th process of the 1st example, and same process, as shown 
in drawing 14 (b). 

[0095] The 9th process is the same as the 7th process of the 1st example, as shown in 
drawing 14 (c). 

[0096] The 10th process is the same as the 8th process of the 1st example, as shown in 
drawing 14 (d). 

[0097] The 1 1th process is the same as the 9th process of the 1st example, and the 10th 
process, as shown in drawing 14 (e). 

[0098] The gestalt of the 4th operation is the structure of the wiring substrate 10 
concerning [gestalt of the 4th operation] this invention which made two-layer the wiring 
13a and 13b for signals (circuit pattern for signals), and wiring for common power sources 
(wiring 8b on the substrate 7 for power sources, and insulating-layer 4a), as shown in 
drawing 15 . In addition, only the thing on insulating-layer 4b of the 2nd layer shows the 
circuit pattern for signals to drawing 15 . On the substrate 7 for power sources, as an 
insulating layer, four layers, this structure carries out the laminating of 4a, 4b, 4c, and the 
4d, and constitutes it. And the various electrodes exposed to the front face of 4d of 
insulating layers are connected and constituted through the various bumps and the solder 
ball 2 which were formed in the semiconductor chip 1. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the sectional view showing the structure of the gestalt of operation of the 
1st of the wiring substrate concerning this invention. 

[Drawing 21 wiring for signals and the object for power sources which wired the wiring 
substrate concerning this invention - it is the top view showing arrangement relation with 
a conductor. 

[Drawing 31 It is the perspective view showing the multi chip module structure 
(semiconductor device) which carried out connection mounting of two or more 
semiconductor chips involved in this invention at the wiring substrate using the solder 
bump. 

[Drawing 41 It is the front view showing the condition of having mounted the multi chip 
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module structure (semiconductor device) shown in drawing 3 in the mounting printed- 
circuit board. 

[Drawing 51 It is the front view showing the condition of having mounted the multi chip 
module structure (semiconductor device) shown in drawing 3 in the mounting printed- 
circuit board on both sides of the spacer. 

Drawing 61 It is drawing for explaining the process in the first half of the 1st example of 
the manufacture approach of the gestalt of operation of the 1st of the wiring substrate 
concerning this invention. 

[Drawing 71 It is drawing for explaining the process in the second half of the 1st example 
of the manufacture approach of the gestalt of operation of the 1st of the wiring substrate 
concerning this invention. 

[Drawing 81 It is the sectional view showing the structure of the gestalt of operation of the 
2nd of the wiring substrate concerning this invention. 

[Drawing 91 It is drawing for explaining the process of the anterior part of the 2nd 
example of the manufacture approach of the gestalt of operation of the 2nd of the wiring 
substrate concerning this invention. 

[Drawing 101 It is drawing for explaining the middle process of the 2nd example of the 
manufacture approach of the gestalt of operation of the 2nd of the wiring substrate 
concerning this invention. 

[Drawing 111 It is drawing for explaining the process of the posterior part of the 2nd 
example of the manufacture approach of the gestalt of operation of the 2nd of the wiring 
substrate concerning this invention. 

[Drawing 121 It is the sectional view showing the structure of the gestalt of operation of 
the 3rd of the wiring substrate concerning this invention.- 

[Drawing 131 It is drawing for explaining the process in the first half of the 3rd example of 
the manufacture approach of the gestalt of operation of the 3rd of the wiring substrate 
concerning this invention. 

[Drawing 141 It is drawing for explaining the process in the second half of the 3rd 
example of the manufacture approach of the gestalt of operation of the 3rd of the wiring 
substrate concerning this invention. 

[Drawing 151 It is the sectional view showing the structure of the gestalt of operation of 
the 4th of the wiring substrate concerning this invention. 
[Description of Notations] 

1 A semiconductor chip, 2 -- A solder ball, 3a, 3b, 43a, 43b -- Solder diffusion 
prevention layer, 4a, 4b, 4c, 4d -- An insulating layer, 5, 5a, 5b, 5c, 41, 41a, 41b, the 4 lc- 
electric supply film, 6a, 6b, 42a and 42b, and a 42c- conductor layer (the object for power 
sources - a conductor --) Wiring the object for signals - a conductor, the circuit pattern 
for signals, the substrate for 7 -- power sources, and the object for 8b- common power 
sources - 9 -- The solder ball for external connection, 10 -- A wiring substrate, 11a, 11b-- 
The electrode for signals, 12 [ - The 2nd-layer wiring for signals, 14 / - 20 A resist 
pattern, 22 / - The electrode for power sources, 21 / - A spacer, 30 / - Mounting 
substrate (mounting printed-circuit board). 1 - The electrode for power sources (for power 
sources conductor), 13 - Wiring for signals (circuit pattern for signals), 13a - The 1st- 
layer wiring for signals, 13b 
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[Drawing 11 




[Drawing 21 
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W*tt*#"f5**ffl»S (0U(4*^7> KfflSIS) 7 

ia«l*.5 1 1 4«W*. S$cfia*?r»]1#+5 1 4 
5„ 

[0034] ;£fc, EUStti o'cnixm&am* 
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Mfcvz z>¥f&i£.tvrnti>M*> mm* a <n±.lzM 

^tf Sft-tfflffilft 1 3 <Dmm& 5 0 M mUTX'hZZ 

ti«a*U<. Hta*t<Ht, 5„mS)|t-fc5:i 

*5<tV^ 0 H3i3<fct>'H4 (-*1"(±A/ 1 -/W 9 (Oft li, 
JN&fta^tffcritSftfc^Wftf-'vri -till K>jii-tt 
A/t" * 2 OS £ AO* L t t © «t D * # t *&SS# fo 

1 OJ5£#0. 4-0. 5mm®g"C*fct>, fjXftf- 
/K7?[|:S^0. 3~0. 4mmSgOj|[$-C*)5we, 

0. a^lmmM&njgMtf&W-VhZ). 10 
[0 0 3 5] ttA/*f#-/P9©*#$tr3Et/hS<i-6 
tftlcfi, Hsic^-fi M^fi^x-:— if- 

2 1 Z&tsZ. 4 t#x.P>HS„ U>L. -Otg-g-.X^ 
— f-2 10M£T\ filMfil 0<7)i?E£T-*?£f 

£iEfr1-&g#*>6. miiMjwffi^fcoVNTti. Bit* 

t-2 l«*ffiC, /hS4tt//*f#-/U9 a 
SffiSr^i-irt^-Ctirtlc/iS. 20 
[0 0 3 6] ^TtllC LT fia^iSffi 1 0 OJSjialHilC 
tftttejftifta^jSifflSS* (flfctfliA/rtTilf--*) 9£ 
lb, 2 2 (2 0) <0&l±. liA/fc*# 

-jv 9 roagKT 4 v » o Wt-mxfo 9 , ft/hSU, 
ttA>/c"/^— 9 © 1 / 2 IMTfoS,, 
[0 0 3 7] ttlfil OK&SSttS^tt:* 

ls i 4, ®m<nt* y -frbf$.z>ffii&tf-mx'h 

ft, (WiliVyyFl) G« 1 

2 % ^yu- *-/n*i ta #.#mz i x mm&m s+s 7 
icsmjm- s 1 4 ic«t 0 , At fflen 1 3 o®m&it>t'k 

X.3;i4&<, n xy^^COL S I fy7*^^t5: 
t^nEl-LTlr^&S,, 

[0 0 3 8] fclc, *«Wtffi5E«i£fi»» 1 roHtfe 

[0 0 3 9] 41*, 06 (a) l^7<1i!n<, fHgffl&£ 40 
7 4 LT, *«eSfiSr#5Jglie^tTt>lx5. 

T, SclS"C»j«i-a«6IMi4 a 4«o£*tt&iHsi-s 

/t, m&mmti-x. M&Koi/vxm^? s. y >> 

=>yy*'^&ttk LT, »Jg4 a i»» 

»tt«r"*ftU. £-Stt£&t-fr5ttolc, KS*tro^iB 
t, ^nA (£tlif-*>, ^y^T 50 
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y, ^y/fi-fe, ?y^TV) fcx^y^c vn 

IS) 7W««4LT, i/7X|fi^7 ? 

fcffli^oii. 
y 7 1 iRSffili-fSfcft-CfcS. *t, w 

/6ft, ^^f» /i/^A (Sfcttf^y, 

oTUi\ BJ*>, 5»»S«7^t,^ffl1-«llii. Stt^ 

[0 04 0] <c*j, tfettJB 4 a 4 9f^X4Sfttt«tt^tt 
KT# 5«^l±, L t HtlxE L,fc*J»Ja^iK.aif 1 1"5 

[0 04 l] ^fC, H6 (b) II^1-ct9lC, IJBtlt 
CT, SMIS 7 ±.\z.mm 4 a SrBfi)c1-5^ 2 IfiiJS 

fttttohZ. 1 comm 4 a untilM® (Witfc v d 

t*-;u 2 , 9 & US L 1 1 # Oifr**fitt1-6 1 4 # 
"lHg4^5o X/L—*-/H 7 a t£t'ff>M£-Jf^t LT 

tt. W4a©^i LT«3ttt«r»fc*6rtt:J: 
1 XUft, , x -y f- v f-f 5 r 4 ^ «f IS^iSDI Sr ffl V > 
5:i«ffc5„ £t, Kltl 4 a ro*SSIC«3tfl: 

liKL, xy-7-y^1-5i4iiioTX'l'-^-^l 7 a 

n«+a;4a«-c#a. 

[0 0 4 2] 16 (c) C^I-ilK.iimfto^ 

*%m%tt#><r)l&m< 5 4 a (O-^ifti^WjC^ 

«t5l;t.i:gi!iff4^5. w'T'li. ^tv, Jffivi.r, 
^.flslft o $ , c V D t£ ¥i> m ^ 5 I 4 A'^figT'fo 5 ri\ 
»@ 4 a rotm-CfeS *" 'J « h" 4 ^«ttft!l<ttl> ' 
t*(cx/°5/^$rffl^5~ 4 4 Lt, x/<y^coBfl^S! 
4 LX(±, 7wu-*-yurt<7)4($lfe7C)-^i5i4oigiifi 
SrlKt 5 fcft I: 7 ^ 1 7 f v / Jrlro t„ 

[0 0 4 3] igflMlSKisttSx/^'y^BltUTtt, * 
oA (7 5t;^-h/U) /ft ( 0 . 570d>-|- 

w±T{c<il1- 5« 4 it^lSfu® (Mit.tf«ttl4 a ) 
^4»^5r«ft1*1-5r 4idfc'5 , ^roli^li^ix fjC) 



(6) 

9 

[0044]-^ ffioMffit, ftoie-etf5*««i 
*i«4t4v^*/MRftol(J¥a«*f*L< . ^o^nti^a! 

«50x ? ^;^|fc4©!li£fc»»ia|x y f-^tfWt e> 
<tti. 

[0 04 5] JSJctC, 06 (d) iC/THitlK, 59*6 (« 

mm& mmm&i onmmmzWf&zhZo ) 6 

W^P LfcE*OU'^ F'^-V! 4fe*S«R5± 
lC^t5S84XS)WT4frft5o EP*>, flUXStt. 
16*1! 5 .hCWS?* htriMJU * MJ y^^-f-R 20 

[0 04 6J JSJcld. *5iaw4t>n5. BP*>, $5 

X@li, 06 (e) fc*+*D<. *&SlS5feJ;VEi»W 
Uv>x h^'^-yi 4S:?lJffltT*«fto#SrtTV\ 1 

aj3j:Vli*)R4 a±^W!S-5-fflS« (flUJfflfi 

m*9-y) l 3 ro^f$6 b <7)«£l7 5 T.fi-e*>6. 
4f*l 6 (WMftiMfr 6 a , fg^-ffliiH/ !*-y6b) 30 

[004 7] fcfc, »6l6#fT&frft6. Bfl*>, 
XSli, 16 (f) C/TtJlK, ${*J16 (SiSfflagft 
6 a, ffi*ffli!l*/^-y6b) XfCfdX/MKXii 

3 (3a, 3 b) frawt+aia-efcs. 4*3, 

£$^*-y 6 b fc LTtt. I6WB4 bT*$S$t"l5M 40 

TtltttW h<tX'ij, ttA/fc*t£»Kil:Bl3 (3a, 3 
b) (i, (iAyT^JK— ^ 2 trol^OttA/fc'fettic^Kfj.lK-tS 

[0 0 4 8] gp-ib, «Ax7^4!feefel£5JtJ^ 3 (3a, 3 b) 

LT«M=- V v"/Uft o £ £ft-f liiaoT, - y y 
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[0 0 4 9] 4*3, lli -y^HtMfto^ffl^ 
SI £ t> (6 a, 6 b) li 
tt/i/«i£flkKJl:K3 (3a, 3b) tt=y7/i^4T?*> 

SB 6 sMx-^i" i b&^xti < , 3ri 9 -.awmm 4 b 

till QL®om/vti#~M%'®LwiX'k»lW.X 
[0 0 5 0] fc|C, 0 7 (a) lC*t4ll< . 7* hi"/ 

* h«'6<f5iei»^^ h/^-y l 4$r^*-f5^ 
7 Xg)WT4to*l3. wW|B7T.a»i. «8StiH»og:te 

ffl LfcfiHiroi'S** h/<*-y 1 4 fclMH-SIS-CA 

[0 0 5 1] UcK, 0 7 (b) iC/TrfjaK, &$[*>o# 
rofcfflR 5 & x - y *y ^ftaic «t *) S £ 8 I8W 
fif4fcixT, 0 2(C7?<tJ; 9lc, HfKlffl mttf'/yy 

Kffl) Sft7!cflHRStitai^ttroW«ci 2^MS 

tf) OEII1 3A«M*(tttEJftSii5rtl;/j:6. :« 
IS 8 Ifili. x - y f-y yjaaSri-S 1 ir T^f-^/tfli Lfc 

»c a i >B$(i!1 x y f - y t- §r M' 5 <t , W X. li 5 » «it x 
•yf-> y-f4<t -) 4^S-dfi, Kx y^yy^-ki 
< 4 o t •? ^ ^ h 7)'>s < 4 5 1 ^ -) iniSi t 'k cztzth, 

X y f- y y'ff^J itfl-yf/' , I'll'^IC «t »J 

# ft 6 .t v 9 1 # «v »T S IftVttM 5«/oi 
^>cox.yf-y7*|c{i, *«S3giiHt?ttjivy*y(S* 9 

[0 0 5 2 ] UclC, 07(c) (C7jit*ll< , Wffl^ 
7icir^Wl^^$n/-ciff.ii^coffif,iffl?gf4v 1 2 (6 
a , 3 a ) »?tffi» 1 2fcJ;l>'M^;ilE^^-y 1 3 

(6 b, 3 b) ra-#«igtt (Bff^.w|H0f) JiJKriJSH 
ftt'ESlil l a l 0»«iU»UJ»i*Sii 

fcjS4*wlB»ffl** (H**i*) <OS»2 0 (04 

ztntrnmn \ i bSrBtn$*T, 1 2. <s 
ts*9xawi5ii6. cwi9xaii, *»ffl«* 

1 2*iiV(8^-WEISll 3«r«S-*-6tWc. !6ftM4 

9 x ttH <o*mm*m^xtmm 4 b ^/fmi- 
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SI&TfcS. Z (DlfegUI 4 b izM LXMtiAU 1 2fc4 

in i SriSm$-tt5^ni^ffit lti4, i^-ft-A^ 

RPJWLT&ltST^it, «14 b</)tmt LT!f£« 

©* h!J yigfcffl^TWHM 2 ^ J; t>* 1 1 £$111 £ 

V Uffl LT'< y 7V< y K 6 ro&S iffile*st;$& # o # 

14. l4^/'d'i:mM=••7^/^*o$co^in'^it/!)^47•^^ 10 
lct4. *ST'fcS„ 

[0 0 5 3] &le. 07 (d) tC^1i(D<, SliSlS ('< 
yy^yK) 1 2 4540=1 1 a klc, 77y?^iftl: 
fi^ctf-A- 2 £jgfc U M-4SCtT/<>-7V<y K 

lOIg^fffrttS. 4*5, l4A,7ctf-/l/2£, 

7 x/MD^it\ *Wf*:^ y 7° 1 flllfftt LTI4Afc'/< 

[0 0 5 4] l4A/fc*/<y7°li, ^.f*S'^^ff^Jc$n/i 20 

$££ 1 0 WffiiaMt S 1 1 <b 

S„ H*.tf, tt^«#-/Hff*8Ht »7n-jp«:ttffl 

t ttA/«jK-/uSr**-f5. CiroR, ttA/£#-/H47 

5. tt^#-/io}«aMK3;h,fcB*Stt (%8£&) i 
0 * fcf4#>g<*:7 x/nS: y 7 d -jFlcftA+S 1 t TI4 

^c#-/M4-0)$i§!L. tofcWtJWMt-fSwfc 30 

T\ 17 (d) IC>y<Lfc«f£B 1 2fc 

<tt>* 1 1 a le$ij£Lfcl4/v/cV<V7 2 tftS. r.</M5A> 

TOiailTL. mSry 7n— - fCttA/^^^S: 
»rit1-6*ffi t> S. ft*i©*ifelc*JV^-C fc li/v/fc'W^ 

i4#* 4 1 © srs^-fs - t # pj<s t ft t» , 

ffi&ffii^srtT, i4A/fc*/<y7°^?fM1- 
S„ Sfc, &^$fl&$t Lfc*-^Srf£fflLfc/<v7'^ 40 
^mtW£E£Lfc«£«EfflLTJMLfc/<y7°£ffi 
ffiLTt>&V\> 
[0 0 5 5] W±. £ l ie><b35 l 0 IfSSTGOX® 
Srff.5 r t T\ Hi le,^ Lfc*i*<Sffi*6S« l 0 
1-SIt#ti!*5„ $£*i§&&E!8l*&2St 
LTV fcE»***:ffi< +5 ' t iSffl*. E$ 

tri^t&S. 

[0 0 5 6] EK. GUSffil OO/^fflglilcffM^n/c 
'fiffigB (^^7 K) l l b*>J:tf2 0±lC. 75 y 50 
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Jtlc|±A/fc*#-/u 9 SHfiffiL, «l"tSC t T '< 
y7/N. y Klite^tf-'i'gSrt&lraL. tt/u/i'^yr^ 

[ 0 0 5 7] MIC, #aw*#(*f- -y7 I &i4A/£><y 
7 2 ?fiflftX£ l 0 LTW^tS; t Ie4 

fat LTUJ^$Jx5^t ICftS. 

[oo58] ftfc, #ftrot-*»f-y^ i l 

0 KlcMLfcW^, (4A//c'*-^9^ffilSK&l 0» 
)«lffl§[i!e ft tzlUm (/<y7/*-y K) I 1 bfc.fc 
t>'2 0±IC, <S@5£Ltt J:^. 

[0 0 5 9] « kS* LfcH 3 t*-r*j»W8ja 

fei^fiSc-f Sit lefts, 

[0 0 6 0] [« 2 <rymmm] 2 w 

11. tfi l roSHfcwjgltJt^r, fctStS i o t LTI4 
Si#;icfts^\ SiSj^^ffi^ie^ft-T'tSi-Xe, ffi^i 
W*2JWJ: LfcCtiefcSo Bl*>. 12181111, *$P/]|c 
fcftftUIJStti l o ro« 2 w3l*«)jg»S:*-r. P 8 le 
14. 28S!«lll]ft*r*+^, *na±ro«flft«r«Bfct5 
1 1 1 nftST'^S^, IgjRfflStfl (W*.tf/7 v KfflM 
4() 7«rKltS> y y H4i^'>-tSeticftS. 
[0 0 6 1 ] IWffiig(4. »«tt«r^i-53S«7W± 
IC, 3 ocoteSSJi 4 a . 4 b. 4c&)fM-tS„ 
*>. UiLttamm (0*Jx.l4V7VK) JH^^l 2 (5 

a, 6a, 41a, 42a, 43a) C.ol >"Cf4, WM 

ffil 214, ;kW^^-k/j' ; ifM$^t*^^y7'l (/r,t 
KJfl (7'7> Kffl) V7°t (4A/fc*^-;U 2 LTI^ 
#c$HS. 

[0062] teTv, 2«ji»e»/£Sflr^fflE<8/<^-y 

(+WKfflBII^->'b^tr) 13 a. 1 3 b(4, & 

lfS4aco.k. is£tfitetSS4 bro±fcfiH$fta. ^ 

1*1 4 a J: W I? 1 i @ COfS-tfflEI^^-V 1 3 a 14, 
&$5b, 6 blcioTJfM^nS. tLT, StlJig 
(n\f,^nm^<^'-y^ 3 a w-*rojssj (Ffr^.wfi 

ffr) ±!CI,t, *fcai4 b, fcj;0 t 4 cftizm<4 1 b, 

4 2 b, 4 3 bfimi§^hxmm4 coym^mm 

^S4-5ie'f|!fiKi l btf?JM£fi5„ I^tt^ffl^f^to 
■rliSi 1 l b (4, f T-^JKbR $ tit:. T-m^'f y S 1 

Set, e»JB4 b±wJB2«B»(3*fflElil'^->' 

1 3 b!4, E^4 1 c, 4 2 c, 4 3 clc4oTffM£ 
tiS 0 *LT. SS2lHC0[f-^fflE^*?-y 1 3 bco 
-^roiSsfH; (P/rSlroiBBlT) ±ici4, ftftl4c«*B5le 

stu $ ^s 4 o icnf i i b mm $ hs„ i wit 
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Wftftfflii l b ti. ^Mm^mMZhtzVnfr? 
■y -f l <D\t^y<yy°b liA/£*-^ 2 £ft LTSUte 

[0 0 6 3] lie. ±aEE»StS»Hia«SilC*5V^Tt» 
*»?>iEftttro^i*5 a , 6a, 41a, 42a, 4 3a 

#a«fl!WB£*i-c<ftiwg4 c wsffii-Bia^ns <t ?ic 

->1 3 aO<lil^W«i : f|!±(C|fe|fl4 b, fcJ:lM c 1*1 10 
KWfMlb, 4 2 b, 4 3 b*WB£tlTl6IM>4 c 
£0|gifiilc^tU$n5J:?(cjfM$ti, Sic, ^2l0co 
«*fflE»/^-Xl 3 b<»{&1j<»&kAZ-mkWt4 c 

[oo64] u±m itz j: 9 tc, 2 (ommmm 

tt, If #ffiE*HS: 2 5 J: 9 CLft«>T. SI 2 

ic^-f *>©<£ 9. KK:iBi«ffit?se»-t-5-i^fl6i<t 

5 0 U»U SI 2 ©£ife©Bl©i§£\ 

1 T*SC»-r 5 fc ft . ££££ 1 0 rofftjgAtfttt i 4" "J , 
WMtftetia-tizkiztez. 20 

[0 0 6 5] &(C, *«9Hc«6K«iS«W^ 2 rojgtfe 
ro»tt t »JSt 5 Hig* ffi ©SI 2 rofcSHfc o v >x . El 

9, hi otatfEii xzm^xwntz. 

[0 0 6 6] 8 2©H*eo$ffirol*]ttt, 

51 1 ©K»iJT-^ LfcXH^^ 9 ig-fii X-mmtZZ. 

ht^mttiz, 

[00 6 7] Bllfttt, 129 (a) IC7^t*IJ<, EJ6 

(a) li^-mi 1 IS tlB]«-e*5. 

[0 0 6 8] ® 21611, El 9 (b) lC*1-*0<, El 6 

(b) \z^%\<»%Mw<r>%2TMtm®X'hZ, 30 
[0 0 6 9] 0 9 (c) !C/T;^-$n<. 06 

( c ) tc^-rm i <r>-mM<n% 3 lat 

[0 0 7 0] SI 41*111, 0 9 (d) iC?ivf£lJ< , El 6 

(d) <Dmm<D%4xntmm^ wmh 

gft6a, fcJ:tfSllJ§@©ffi^fflI!$^-V l 3 a 

(6 b) ^ffM-fSfcfcroBflpLfci^* h^?-yi 

[0 0 7 1 ] S? 5 iStt, 09(e) iC^t^D < , El 6 

(e) 5 iati5i«t, m«© 

otfti^Ctt) 1/'^ Y'<*/-V 1 4©Mg|TC©ft*lC 40 
j»^5r?Eil UT««ifflW*»: 6a, i.Xf% 1 ff § ©ts^r 
fflS^^-XHa (6b) «r»B)ti-aT.«-Ci»>S. 
[0 0 7 2] SI6ISI1, El 9 (f) iC/jH-fcK. El 7 

( a ) ic^tsi i ©3afc«»i©ai 7 xatisnrefc*. 

[0 0 7 3] El 10 (a) CJjW-ilK, El 

7 (b) t*t»i©nas(«o»8ieiis]«t, 

a, JoJ;tfS!ll@©ffi^/fiKi8M*-Vl 3 a (6 

b) Sr^-rsxe-efcs. 

[0 0 7 4] SI8I&H, EJl 0 (b) iCjjrfirK, El 50 
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6(b) ( c ) ICTjrfSB 1 ©3HS£M©S'i 2 I.W.Io.L(/m; 

3 x.s t , si 2 1 pi nmm 4 bUX V%W< 4 

1 fcJBnR-f 5 YMXhZ, 

[0 0 7 5] K 9 Igtt. HO ( c ) < , El 

6 (d) Joj<i-SiroSEJfi««)!B4ietwaHc. S42 
(iiicrttii®ffla|#:4 2 a , (g-f-fflSMM 2 b fc«tO t Sl2 
lB©<3-%fflii$ 13b (42c, 43c) SrflM-fS 
fcft©|5f|IJ Lfc uyx V>*V-v i 4 Sr&Hfil4 1 Xlc 
Efi)c^5XST*»5. 

[ 0 0 7 6 ] SI 1 0 X&ll, El 1 0 ( d ) lC;jM-!ta< , 
El 6 ( c ) fc«t ( f ) litfi-JB 1 ©;Mlf*J©SS 5 IS 
isJ:V»6XffitlS]«t, aMM>o#j5c£Kj:9 u->'x 

|mWN(fflttflC4 2a, 43a & ftl JB 1 OfiWflidtt 

/^-y 6 b ©-#©*fc«*3*ifc» 2« 0 ©fa sj-ffl 

ig^4 2b, 4 3 b &ffi2JBlff>1l9ffl£*4 2 c, 4 
3 c kZMhk-tZTmX'hZ. 
[0 0 7 7] $1 llfitt. Ell 1 (a) ic;jVf$n<, 
El 7 (a) W*||«W!B7XatHfl|-e*) 
6. 

[0078] 35 1 2 Xftli, El 1 1 ( b ) lOjrf $n< , 
El 7 (b) W^I6««»8XffitP]«|C. ft 

a SC«tlS $*l/cS?2@FI ©'tliffl^f* (f£tS£ AMI'S 
fcft?*>5. ) 42a, 4 3 a £, SI 1 WBWfifl-fflfi 

M (fl^-JIIE^^^-y) 13a (6b) n -Jfnmz 

mmztut® 2 1 1 mmm mmm-tztzit) 
xhz> ) 42 b, 4 3bi, ri2Wi®<»\Bwmm 

(mmm>*9-y) 4 2c, 4 3 c > frtfrittST. 

[0 0 7 9] ?Ti l 3 IStt, Ull ( c ) lci<-r4n< , 
El 7 (c) w**M^!B9lStiai«lc. !B 

2 1 g ^mKffliff^ 4 2a, 4 3 a t , Si 2 1 g Wfit^- 
ffl^f* 4 2b, 43bi, K 2 0 B 0(B o/Rfii! 4 2 
c, 4£frfeftJB4 cfMLt, &*«S<«i?fi^i«f.L! 

[0 0 8 0] Ki 4iaii, Eli i (d) [C/iW*n<, 
EJ7 (d) ic^-rm roHJSfisjoMi oxetlB]«t. 
& * wfli^X :c \tk ti^ v 7 2 ZMffrt Z TM X'hZ, 

[0 0 81] WXlci *) , ff-^ffljSe^Jii: LT2J8t^ 

■*-*e*s«i o^jBdtsti, ei 3 ic^-f r-awsii 

(v/H-fy7 ,; tv''a-/l') i^lStS; i!c4^ 0 
[0 0 8 2] rS53co^tfeco)fJS] **illic»5SB:i(0 
*Jfe</)iF^i(Cfc^T, fi 1 hXlfT6 2oy)imovmt^ 
mtZBt, 35 1 o^lw^Sicit^T. iC^KK l 0 

ic. (pR^7>KM«7i +<omm t 

LX2^tltzz.tizhZ 0 Bptj, Ell 2ICI1, *«ij] 

%z<D%i&<DmwL<Dt&&. mm 4 awxicffM-fss 
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[0 0 8 3] i<n£o\c, +n8Kfllfifft£ffi9fflS!tti 
[0 0 8 4] £fc, f8«ifflS«7S: + W«jRfflt LTffi 

Bfcfc*. 10 
[0 0 8 5] fcfc, *5SlJ!lCff5SIIS«ro^3©^l 

1 3 io J; Lt^SI 1 4 «rfflV^"CttW+S. 

[ o o 8 6 ] $ 3 0H*e£tto#a«|i*MftjB (« 

ic2Ji) tufcmaii, i 
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